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Department of Health
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Olympia, Washington 98504
Addressees:

APPROVAL OF UPDATED RADIOACTIVE AIR EMISSIONS NOTICE OF
CONSTRUCTION (NOC) FOR 244-CR FACILITY INTERIM STABILIZATION
ACTIVITIES, REVISION 1

In accordance with Washington Administrative Code (WAC) 246-247-060, a revised
modification to the “Radioactive Air Emissions Notice of Construction (NOC) 244-CR Facility
Interim Stabilization Activities,” is being submitted for approval per your letter, AIR-00-206,
dated February 15, 2000, and Mr, John Martell’s e-mail, dated July 24, 2002, The revised
modification incorporates the State of Washington Department of Health (WDOH) comments
and corrects calculation errors found during review. For your convenience a redlined copy of the
modified NOC is enclosed. Significant changes have been highlighted.

The revised NOC is enclosed for WDOH and the U.S. Environmental Protection Agency review
and forma!l approval. The NOC is being submitted in accordance with the WAC 246-247,
“Radiation Protection of Air Emissions,” and Title 40 Code of Federal Regulations, Part 61,
“National Emission Standards for Hazardous Air Pollutants.”
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If you have any questions, please contact Dennis W. Bowser, of my staff, (509) 373-2566.

Sincerely,
|
/ James E. Rasmussen, Director
EMD:DWB Environmental Management Division
Enclosure
cc w/encls:

B. Erlandson, BNI

J. Su-Coker, BNI (w/0 encls)

B. Curn, BNI (w/o encls)

P. Peistrup, BNI (w/o encls)

F. Beranek, BNI (w/o encls)

PDC, BNI

J. Cox, CTUIR

J. L. Hensley, Ecology (w/o encls)
0. S. Wang, Ecology (w/o encls)
D. Bartus, EPA c¢/o Ecology

P. Sobotta, NPT

J. B. Hebdon, RL (w/0 encls)

A. P. Larsen, RL (w/o encls)

J. J. Martell, WDOH Kennewick Office (4 copies)
R.Jim, YN

R.Lee, YN

Administrative Record
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METRIC CONVERSION CHART
Into metric units Out of metric units
Ifyouknow | Multiplyby |  To get Ifyouknow | Multiplyby | Toget |
Length Length
inches 25.40 millimeters millimeters 0.0393 inches
inches 2.54 centimeters centimeters 0.393 inches
feet 0.3048 meters meters 3.2808 feet
yards 0.914 meters meters 1.09 yards
miles 1.609 kilometers kilometers 0.62 miles
Area Area
square inches 6.4516 square square 0.155 square
centimeters centimeters inches
squarc feet 0.092 square meters | square meters 10.7639 square feet
square yards 0.836 square meters | square meters 1.20 square yards
square miles 2.59 square square 0.39 square miles
kilometers kilometers
acres 0.404 hectares hectares 2471 acres
Mass (weight) Mass (weight)
ounces 28.35 grams grams 0.0352 ounces
pounds 0.453 kilograms kilograms 2.2046 pounds
short ton 0.907 metric ton metric ton 1.10 short ton
Volume Volume _
fluid ounces 29.57 milliliters milliliters 0.03 fluid ounces
quarts 0.95 liters liters 1.057 quarts
gallons 3.79 liters liters 026 gallons
cubic feet 0.03 cubic meters cubic meters 35.3147 cubic feet
cubic yards (.76456 cubic meters cubic meters 1.308 cubic yards
Temperatare Temperature
Fahrenheit subtract 32 | Celsius Celsius rultiply by Fahrenheit
then 9/5ths, then
multiply by add 32
5/9ths
Energy Energy
kilowatt hour 3,412 British thermal | British thermai 0.000293 kilowatt
unit unit hour
kilowatt 0.948 British thermal | British thermal 1.0§5 kilowatt
unit per second | unit per second _
Force/Pressure Force/Pressure
pounds per 6.895 kilopascals kilopascals 1.4504 x 10-1 | pounds per
square inch square inch

Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Second Ed., 1990, Professional
Publications, Inc., Belmont, California.
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NOTICE OF CONSTRUCTION FOR ISOLATION AND INTERIM STABILIZATION
OF THE TANK FARM 244-CR VAULT

The following description and any attachments and references are provided to the Washington State
Department of Health (WDOH), Division of Radiation Protection, Air Emissions & Defense Waste
Section as a notice of construction (NOC) in accordance with Washington Administrative Code

(WAC) 246-247, Radiation Protection — Air Emissions. WAC 246-247-060, “Applications, registration,
and licensing”, states *This section describes the information requirements for approval to construct,
modify, and operate an emission unit,. Any NOC requires the submittal of information listed in
Appendix A.” Appendix A (WAC 246-247-110) lists the requirements that must be addressed.

The total effective dose equivalent {(TEDE) to the maximally exposed individual (MEI) for each
activity covered by this NOC is: 8.34 E-05 mrem/year for hand digging, 8.34 E-02 mrem/year for
operation of the guzzler, 8.57E-04 mrem/year for sampling activities, 8.57E-04 mrem/year for facility
equipment activities: installation/disconnection/repair of new and existing tank/vault equipment, 2.11
E-03 mrem/year for modifications/maintenance to pits, pipes, risers, 2. 11E-03 mren/year for
decontamination activities, 2.11 E-03 mrem/year for removal and disposition of excess equipment,
2.13 E-07 mrem/year for pit cover removal activities, and 5.31E+0]1 mrem/year for tank pumping
equipment during operation of the exhauster, and 5.10E4+00 mrem/year for installation/operation of
the passive breather filter assembly.

1.0 LOCATION

North Latitude ~ West Longitude
244-CR Vault East 46° 33' 24" 1192 31" § 1"

2.0 RESPONSIBLE MANAGER

Mr. R. J. Schepens, Manager
U.S. Department of Energy,
Office of River Protection
P.O. Box 450

Richland, Washington 99352
{509) 376-6677

3.0 PROPOSED ACTIONS

The proposed action is to remove the 244-CR Vault from service and interim-stabifize the facility. This
will consist of transferring tank waste out of the facility; decontamination; isolation of the facility; and
intrusion prevention. These activities may be performed at the 244-CR. Vault facility, ER-153 and/or
244-A Lift Station. These activities include (an * notes an action with a potential to emit):

Wark Area Preparation

¢ Miscelianeous work including equipment delivery, movement, set up and maintenance in the
general work area around the 244-CR Vault facility and used to support activities described in this
NOC, that will not increase emissions above those described in Section 13 of this NOC

020827.1357 1
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Construction and take down of open top containment tents (bullpens) over the facility vault area
Installation of Portable/Temporary Radioactive Air Emission Unit(s) (PTRAEUs)

Installation of portable 1,000 ct.lbic feet per minute (cfin) exhauster

Removal and/or installation of vault foam covering

Application of fixative at pit interior

Temporaty power installation

Facility/Interim Stabilization Work

Operation of PTRAEU for bullpen ventilation®

Removal and/or installation of pit covers*

Inspection of pits, vaults, and tanks

Removal and disposition of excess equipment and waste in pits, risers, and tanks*
Decontamination activities*

Measm:ement of liquid level and sludge levels in tanks and sumps

Sampling activities in pits, vaults, and tanks including chemical addition and/or waste sampling
to determine Double Shell Tank waste acceptance®

Facility equipment activities: installation, disconnection, repair, replacement, and/or Ieak testmg,
of new and existing facility equipment (valves, jumpers, pumps, leak detectors, or other
instrumentation/equipment)*

Modifications, maintenance, and/or isolation and sealing of existing risers, pits, vaults and
incoming and/or outgoing piping (drain and transfer lines) from 244-CR Vault or connected
facility™*

Excavation*

Installation of permanent power to 244-CR vault facility

Installation/Operation of Passive Breather Filter Assembly*

Waste transfer and support activities

020826.1342

Operation of 1,000 cfi portable exhauster at 244-CR Vault*

New waste transfer system, waste staging/consolidation™
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4.0 STATE ENVIRONMENTAL POLICY ACT

The proposed action is categorically exempt from the requirements of State Environmental Policy Act of
1971 (SEPA) under WAC 197-11-845.

§.0 CHEMICAL AND PHYSICAL PROCESSES

Chemical and physical processes involved are those activities listed in Section 3.0. This section provides
a brief description of the emission unit and a description of each activity listed in Section 3.0, Wherever
possible, approved ALARACTSs will be used. For activities which can not be performed in accordance
with an ALARACT, alternate controls will be listed. Those controls are discussed in Section 6. 244-CR
vauit is excluded from coverage under ALARACTS 6 Tank Farm ALARACT Demonstration for Pit
Access, and ALARACT 14 Tank Farm ALARACT Demonstration for Pit Work.

5.1  Facility Description

The 244-CR Vault (Attachment 1) is a two-level, multi-cell structure constructed beiow grade of
reinforced concrete. The lower cell contains one carbon steel and three stainless steel process tanks, each
equipped with a concrete sump. The CR-003 tank contains an existing transfer pump and agitator and is
used as a double-contained receiver tank (DCRT). The upper cell contains piping and equipment. A
DCRT is a type of waste transfer tank, which together with its related equipment, constitutes a short-term
storage area for liquid waste and has a pump pit for waste transfer operations. This vault provides
short-term storage for waste pumped from the 241-C Tank Farm in the 200 East Area and/or waste
pumped from other CR Vault tanks. Waste transfer lines are connected inside the pit by installing a
jumper between connecting nozzles. The vault structure is covered by concrete cover blocks and steel
plates that are removed to allow access to the piping and equipment cells. A foam (or partial foam)
covering is over the concrete cover blocks and steel plates.

The 244-CR Vault’s ventilation system has been operating in a passive mode approximately 1 yearasa
result of exhaust equipment failure. The 244-CR Vault’s exhaust system (stack 296-C-05) is one of the
systems to be updated under the Federal Facility Compliance Agreement (FFCA) dated February 7,
1994. The purpose is to bring the emission unit into compliance with National Emissions Standards for
Hazardous Air Pollutants (NESHAP) regulations, 40 CFR Part 61, Subpart H. A Notice of Construction
for this upgrade (Project W-420, Stack Monitoring System Upgrades for 296-A-25, 296-B-28, 296-C-5,
296-P-16, 296-8-22, and 296-T-18) has been submitted and approved covering the planned upgrade. In
accordance with the FFCA, the 244-CR Vault's exhaust system is to be brought into compliance with
NESHAP regulations by December 31, 2005 or shutdown. In lieu of completing this upgrade, the 244-
CR Vault will be removed from service and interim stabilized.

During planned CR-Vault Interim Stabilization waste transfer activities, the facility will be actively
ventilated by temporary exhaust systems, The first system consists of PTRAEU(s) to ventilate open top
containment tents (known as bullpens) to prevent potential airborne contamination during pit activities
described in Sections 5.2.1 and 5.2.2. A sccond portable exhauster will be equipped with compliant
monitoring (see Table 18-2) and sampling equipment and used during waste transfer and support
activities which may include activities described in Sections 5,2.2 and 5.2.3. All 244-CR interim
stabilization activities emissions will be controlled as stated in Section 6.0, Proposed Controls.

5.2 Process Description

A planning process precedes all work. For complex work activities, an enhanced work planning process
is used that expands the normal planning process to ensure increased field involvement and more

020826.1342 3
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detailed review, including lessons learned. This ensures work activities are evaluated for special controls
considering the degree of contamination in the pits cells and tanks, the type of work to be performed,
previous experience and the potential for process upsets that could contribute to an environmental release
or personnel injury. Potential emissions have been calculated for those activities (noted by a *)
identified as possible emission sources. As the PTRAEU and portable exhauster are operated in support
of the activities for which potential emissions have been calculated, emissions specific to the exhausters
have not been calculated.

52.1 Work Area Preparation

Miscellaneous activities that will not increase emissions above those described in Section 13 of this
NOC.

Miscellaneous activities including equipment delivery, movement, set up and maintenance needed to
support the work preparation, facility work, waste transfer and interim stabilization of 244-CR vault.

Construction and take down open top contaminant tents over the facility vanlt area

Open top containment tents (bulipens) will be constructed over the facility pit area to prevent potential
airborne contamination from the effected work area to the environment, T'wo bullpens will be erected
around two instrumentation pits at the 244-CR Vault. Upon completion of the first pit’s work, the
bullpens will be relocated to the other two pits and their work will be completed.

Installation of Portable/Temporary Radioactive Air Emission Unit(s) (PTRAEUs)

A Portable/Temporary Radioactive Air Emission Unit (2,000 ¢fm) or units (1,000 cfm each) will be
installed to ventilate the bullpens during activities that require work in the pits, cells and tank vault area
prior to performing waste transfer activities. One thousand cfm PTRAEUS, if used, will be directly
connected to individual bullpens, while a 2,000 PTRAEU if used, will be connected to two bullpens.
Movement and installation of the PTRAEU may be performed to facilitate ventilation for the four vaults
of the 244-CR facility. The PTRAEU will operate intermittently (during work activities} and will be
operated in accordance with the latest WDOH approval, AIR 99-1102, for the Portable/Temporary
Radioactive Air Emission Unit (PTRAEU) NOC (DOE/RL-96-75).

Installation of portable 1,000 ¢fm exhauster

A portable 1,000 cfm exhauster will be installed to ventilate the 244-CR facility vaults and tanks during
waste transfer activities. A drawing of a typical portable exhauster is presented in Attachment 2. This
exhauster will operate intermittently to support waste transfer and support activities and will monitor air
emissions. The exhauster will be piped into the existing 244-CR facility ventilation system upstream of
the existing (non-operating) exhauster, 296-C-05 and HEPA filters. The existing 244-CR facility exhaust
system will be isolated and not used. Tie in of the 1,000 cfin exhauster to the existing exhaust system
will be in accordance with ALARACT 16, Tank Farm ALARACT Demonstration for Work on
Potentially Contaminated Ventilation System Components. After the waste transfer is completed, the
exhauster will be removed.

Removal and/or installation of vanlt foam covering

A foam covering has been placed over the 244-CR Vault area to prevent intrusion of precipitation and
snowmelt. In order to gain access to the pit cover (metal) plates or concrete cover blocks, sections of the

020826.1342 4
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foam will be removed, packaged, transported and disposed of. ALARACT 4, Tank Farm ALARACT
Demonstration For Packaging and Transportation of Waste will be used to properly disposition the
removed foamed covering. Radiation control technicians (RCT) will monitor the affected work area
while the foam covering is being removed. The foam covering will be replaced after work is complete,
as part of intrusion prevention measures completed by the project following waste transfer activities.

Application of fixative at plt interior
A fixative may be applied either with the pit covers on or off. The fixatives can be applied to pit surfaces

through a port in the pit cover using a 'whirly’ or by fogging. A hand held sprayer is used to apply
fixatives to local areas within the pit when the pit cover is off.

Temporary power installation

Temporary power installation will be limited to meet the needs to support the work described in this
NOC. Temporary installations may be removed when ne longer needed.

5.2.2 Facility/Interim Stabilization Work

Operation of PTRAEU for bullp¢n ventilation®*

Ventilation of the bullpens during pre waste transfer tank activities and prior to the installation of the
1,000 ¢fm portable exhauster will be accomplished with the use of PTRAEU(s). The PTRAEU(s) will be
operated in accordance with the latest WDOH approval, AIR 99-1102, for the Portable/Temporary
Radioactive Air Emission Unit (PTRAEU) NOC (DOE/RL-96-75). Operation of the PTRAEU is
considered an emissions control (no estimated emissions calculated),

Removal and/or ingtallation of pit covers*

Concrete cover key blocks are removed first, and only blocks necessary to perform intended work are
removed. Consideration is given to sliding blocks to minimize the number of blocks to be removed. As
discussed in the following, pit covers are decontaminated and/or covered with fixative before removal.
Pit Covers are raised a minimum distance to safely allow a radiation protection technician to perform a
dose rate and contamination survey. Pit covers are wrapped in plastic and set down in a specially
prepared lay-down area. On completion of activities, the plastic wrap is removed from the pit covers and
the pit covers are re-installed in their original position and orientation, Post-job surveys are performed.

Potential emissions calculation presented in Attachment 8.

Inspection of pits, vaults, and tanks :

Inspections, such as visual, video, or nondestructive inspections, could be performed with pit covers in
place (for pit with access ports) or removed. The pit cover design, historical inspection information, and
ALARA information will be used to determine whether the inspection will be performed manually (with
pit cover removed) or remotely with a camera and the pit covers in place.

Removal and disposition of excess equipment and waste in pits, risers, and tanks*

Various items, including but not limited to excess equipment and debris currently located in the 244-CR
vault pits, and in-tank equipment will be removed to accommodate new waste transfer equipment and
piping. Excess equipment will be replaced with replacement in kind equipment, as necessary,

020826.1342 5
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To facilitate the removal and disposition of these items, size reduction and decontamination activities
may be utilized. Size reduction activities may include cutting up unusable equipment (usuaily
jumpers/blanks) remotely, using hydraulic shears or low revolutions per minute portable band saws. All
size reduction activities will be performed in accordance with ALARACT Demonstration 15, TWRS
ALARACT Demonstration for Size Reduction of Waste Equipment for Disposal.

Disposition of excess equipment and waste will be performed in accordance with ALARACT
Demonstration 4, TWRS ALARACT Demeonstration for packaging and transportation of waste.

Potential emissions calculation used to best represent these activities is the same as decontamination
activity calculations presented in Attachment 9.

Decontamination activities*

Removable contamination in the accessible portions of the pit is reduced to less than

100,000 disintegrations per minute/100 square centimeters beta/gamma and 2,000 disintegrations per
minute/100 square centimeters alpha by washing, or an approved fixative is applied to pit surfaces.
Initial washing with a low pressure (125 pounds per square inch gauge), or high pressure (3,000 pounds
per square inch gauge) 'whirly' is accomplished through a port in the pit cover blocks. Additional
decontamination activities (with the cover block off) include the usc of chemicals, peel and strip paints,
water, or manual scrub brushes,

After a section of equipment has been washed it is pulled into plastic slecving and sealed by horse tailing
and taping.

Potential emissions calculation presented in Attachment 9.

Measurement of Liquid level and sludge levels in tanks and sumps

Liquid and sludge levels may be determined using 2ip cords or other appropriate means that will not
disturb the waste more than zip cords.

Sampling activities in pits, vaults, and tanks including chemical addition and/or waste sampling to
determine Double Shell Tank waste acceptance®

Sampling activities will be performed in the tank and sump area of 244-CR vault by way of risers in the
riser pit in accordance with ALARACT 7, “Tank Farm ALARACT Demonstration For Tank Waste Grab
Sampling.” Radiological controls for riser preparation/opening listed in ALARACT 1, “Tank Farm
ALARACT Demonstration for Riser Preparation/opening,” will be followed.

The waste transfer processes will transfer waste from tanks CR-011, CR-001, CR-002 and CR-003 and
sumps within 244-CR vault facility to a staging tank within the 244-CR facility. The transfer system to
consolidate the waste from individual tanks consists of above ground piping of a hose in hose with leak
detection at each tank's pit being utilized to support the transfer line. Mixing and dilution of the waste
may take place at the receiving tank or within the transfer lines directly. The transfer system may
include equipment pump skids and will include appropriate connections to the transfer lines to
accommodate chemical and water addition to the 244-CR facility tanks and mixing prior to transfer to
the designated Double Shell Tank (DST).

020826.1342 6
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Potential emissions calculation used to best represent these activities is the same as pipe cutting activity
caleulations presented in Attachment 10.

Facility Equipment Activities: Installation, disconnection, repair, replacement, and/or leak testing,

of new and existing facility equipment (valves, jumpers, pumps, leak detectors, or other

instramentation/equipment)*

Before entry into a pit, an evaluation is made by engineering and/or operations personnel to determine
the transfer routing configuration after pit work is complete. On removal of cover blocks, a visual
inspection of pit contents is made to verify present configuration.

Tools such as impact wrenches, T-bars, and pike poles are used to repair or replace pit equipment. All
equipment coming out of the pit is wrapped in plastic or otherwise contained or decontaminated for reuse
or disposal. Removable contamination on the outer-most container will not exceed 1,000 disintegrations
per minute/100 square centimeters beta/gamma and 20 disintegrations per minute/100 square centimeters
alpha before removal from the bullpen. Disposition of non reusable equipment waste will be performed
in accordance with ALARACT Demonstration 4, TWRS ALARACT Demonstration for packaging and
transportation of waste.

Jumper work could be preceded by flushing the appropriate transfer lines with water. Jumper work is
accomplished remotely, using a crane to mancuver heavy equipment and parts. Installation,
disconnection, and/or changing jumpers/blanks are accomplished by slowly loosening the jumper/blank
at the connector head. The required jumper/blank is positioned and tightened to the new connector
heads. If the process line or equipment being worked on is connected physically to other unnecessary
transfer lines, or if the line is to be left unused, a cap, blank, or equivalent is installed on all open nozzles
not connected to jumpers.

Leak testing of newly installed jumpers/blanks normally is performed with pressurized water before
initiating waste transfers. Occasionally, a jumper leak test is performed during the initial stages of the
transfer. In either case, cover blocks are in place before leak testing is performed.

Cutting up unusable pit equipment (usually jumpers/blanks) is accomplished remotely using hydraulic
shears or low revolutions per minute portable band saws. Cutting activities will be performed in the
bullpen or in glovebags. The goal will be to maintain a contamination level equal to or less than

1,000 dpm/100 cm?2 beta gamma and 20 dpm/100 cmZ alpha, during cutting activities, but may not
always be aftainable. RCT coverage will be provided. Should contamination levels exceed 1,000-
dpm/100 cm? additional sleeving, or use of a glove bag may be used and/or decontamination activities
performed to lower the levels in accordance with ALARA. Welding (if required) will commence once
removable contamination levels in the cut and weld area are reduced to ALARA. Size reduction
(cutting) activities will be performed in accordance with ALARACT Demonstration 15, TWRS
ALARACT Demonstration for Size Reduction of Waste Equipment for Disposal.

To ensure that water intrusions or potential residual waste in piping are eliminated from the facility,
existing piping and transfer lines to and from the 244-CR Vault facility will be blanked, grouted, or
sealed. The isolation inciudes activities such as installing plugs, caps, blind flanges, or grouting.
Isolations may occur at the 244-CR riser pit area or at the other end of the pipe in a diversion or valve
box, at the ER153 or the 244 A Lift Station.

Potential emissions calculation used to best represent these activities is the same as pipe cutting
calculations presented in Attachment 10.

020826.1342 7
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Modifications to existing in-route pits, vaults and piping may be required to establish the waste transfer
route or to ensure the integrity of the system prior to waste transfer. These modifications may include but
are not limited to, removal of existing parts and replacement with like parts, installation of new jumpers, or
blanking off of equipment. When possible existing blanks will be utilized. Pipe cutting will be minimized
in compliance with ALARA. If 1t is determined that the installation of a new above ground transfer line
would be the best engineering method to establish a waste transfer route, a temporary transfer route may be
established following existing design and installation procedures. This temporary route will be either above
ground or in a shallow trench. If a trench is required excavation will be performed as described under that
activity in this NOC.

Maintenance activities to establish or maintain flow include but are not limited to cleaning drains,
unplugging transfer lines, and flushing of lines and equipment utilizing the best available technology.

These operations can be performed with cover blocks on or off, depending on the design of cover blocks
and the special circumstances surrounding the operations to be performed. Pit drains are checked using
water from a tanker truck or another source, Water at a flow rate of approximately 20 gallons per minute
is added to a pit drain line and subsequently monitored to verify the pit drains are free of restrictions. At
times it might be necessary to pump the DCRT that receives the water after the water passes through the
pit drain if the volume of test water approaches the capacity of the DCRT.

Either flushing with water and/or using a retrieval tool to remove debris from the drain are used to clear
plugged drains, Water supply valves are opened slowly to minimize splashing, Pressures above 50 pounds
per square inch gauge require approval from the engineering organization. When possible, cover blocks
remain in place and work is accomplished through a penetration in the cover block.

The waste transfer operations involve the pumping of liquid waste that contains dissolved solids. These
solids can precipitate out of solution anywhere in the transfer path and cause blockage. If blockage is
detected in the system, flushing the lines with hot water is necessary. The hot water is introduced to the
system to be flushed through a pressure manifold by piping connected directly to a jumper or nozzle. These
operations may be performed with the pit covers on or off.

To ensure that water intrusions are eliminated from the facility, a foam covering will be placed over the
244-CR Vault area after completion of isolation activities.

Other techniques to free blockages could include pressurization, temporary jumpers, and hydraulic
scouring. All piping connections are designed to be leak tight and the pit cover block will be installed
before pressurization. If pressurization beyond that obtained from the tank farms water system or supply
truck (i.¢., approximately 150 pounds per square inch gauge) is necessary to remove blockage, an
engineering evaluation will be performed to determine the maximum allowable pressure for operation.

Potential emissions calculation used to best represent these activities is the same as decontamination
activity calculations presented in Attachment 9.
Excavation*

Excavation may be required to support installation of ventilation, electrical support and waste transfer
equipment. Modifications to existing in route pits, vaults and piping and/or to support installation of new
waste transfer lines from the 244-CR facility to the identificd DST may require excavation. Soil

020827.0928 B
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excavation activities will be performed in accordance with ALARACT Demonstration 5, TWWRS ALARACT
Demonstration for Sotl Excavation (Using Hand Tools), and will follow the radiological controls specified
in that ALARACT. Use of heavy equipment will be as necessary.

Any Guzzler excavations in contamination areas will be performed in accordance with the December 18,
1998, WDOH approved Site Wide Guzzler NOC (Air 98-1215), or the most current NOC approved for
Guzzler use.

Soil excavation outside the tank farm fence also may be performed with heavy equipment.

Soil will be excavated around the 244-CR vault facility to install new piping, equipment slabs, and new
waste transfer system support equipment. Jt is expected that about 1,000 cubic yards may be excavated,
with about 600 cubic yards from inside the tank farm. Backfill will be from the original removed soil or
non-contaminated controlied density fill (sand, water and a small amount of cement).

Potential emissions calculation presented in Attachment 11.

Installation of _ 244 CB vault facili

Current power within the 244-CR vault facility is limited. To provide power for new equipment installed
under the project, the existing power distribution system will be upgraded. Upgrades may involve
modification to the existing Motor Control Center (MCC), installation of equipment control panels, and
installation of new conduits.

I " . ! I- [ -Il“ h re Ith ar ﬁlte: ﬂsstmhl.}i'

A compliant passive breather filter will be installed to ventilate the 244-CR facility vaults and tanks once
waste transfer activitics are completed. The passive breather filters will be installed at two locations in the
244-CR facility. A 1,000 cfm HEPA filter will be installed at the air inlet assembly (previously attached to
the cvaporative cooler) and a 160 ¢fm HEPA filter will be installed upstream of the existing HEPA filter
pit. Butterfly valves in the ventilation systern just downstream of where the filters will be installed may be
shut tp prevent any emission from the facility during filter installation. Installation of the filters will be
performed in accordance with ALARACT Demonstration 16, TWRS ALARACT Demonstration for Work

on Potentially Contaminated Ventilation System Components. Potential emissions calculation presented
in Attachment 12.

5.2.3 Waste transfer and Support activities
0 tan of hle ext  244-CR vault & lation *

During waste transfer and support activities the tank and vault air space will be actively ventilated by a
temporary ventilation system, The temporary ventilation system will consist of a portable exhauster that
will be equipped with compliant monitoring and sampling equipment. The purpose of.the exhauster i3 to
ensure potential airborne contamination from the pits, cells, or process tanks, is not being released to the
environment. Operation of the 1,000 cfin portable exhauster is considered an emissions cantrol (no
estimated emissions calculated).

020827.0930 9
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N cransh ine/cansalidation®

The planned transfer system may utilize some existing equipment along with installation of new piping and
equipment at 244-CR, ER-153 and/or 244-A Lift Station. Maintenance of the transfer system may be
required during the waste staging/consolidation. Equipment, which may require on going maintenance
includes but is not limited to leak detection and pump system equipment. The waste may be
stagedfoonsohdated in one or two of the 244-CR facility tanks (CR-001, CR-002, CR-003 and CR-O] 1)
prior to transfer to a DST.

Potential emissions calculation presented in Attachment 7.

6.0 PROPOSED CONTROLS

Potential air emissions for an activity within the 244-CR facility pits, vaults and tanks will be controlled
with the use of active ventilation systems. Monitoring will be performed during: sampling,
installation/disconnection/repair of new and existing tank/vault equipment, modifications/maintenance to
pits, pipes, risers, decontamination activities, removal and disposition of excess equipment, pit cover
removal activities, and operation of tank pumping equipment activities. The controls used during the
performance of pit activities are based on a graded approach. Pit activities that have an increased potential
for air cmissions or personnel injury require special controls. Activities including excavation with a low
potential for air emissions or personnel injury require less controls. The following general controls are used
for the pit activities discussed in this NOC. Activity specific controls are listed in Table 6.1.

General Cantrols:

I. Pre-job and post-job radiation surveys are performed by radiation protection technicians.
Radiation work permits specify permissible occupational radiological limits during activities.
Radiation control technicians’ survey and release equipment, inspect and approve required
containment, and provide radiological surveys to verify compliance to radiation work permit limits.

2. Pit work is shut down {or not initiated) when sustained wind speeds exceed 25 miles per hour as
measured in the field and/or reported by the Hanford Meteorological Station.

3. Fixatives may be applied inside the pit (with cover blocks on or off) or accessible portions of the
pit decontaminated to less than 100,000 disintegrations per minute/100 square centimeters
beta-garnma and 2,000 disintegrations per minute/100 square centimeters alpha.

4. When cover blocks are removed, a fall protection handrail ig installed. This handrail is draped in
plastic forming a contarnination barrier. The plastic extends to the top of the pit and is taped or
sealed at the top of the pit. Decontamination of the containment barrier is conducted as required by
the job specific radiation work permit.

5. Radiation control technicians monitor the affected work area when the vault foam covering is
removed, when jumpers and equipment are being removed from risers and nozzles, and when risers
are entered for sampling of tanks and sumps. Jumpers removed from the pit are drained of free
liquid and decontaminated or contained before removal. The outer-most container will not exceed
1,000 disintegrations per minute/100 square centimeters beta/gamma and 20 disintegrations per
minute/100 square centimeters alpha. If these limits are exceeded, surfaces will be

020827.0932 10
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1 decontaminated. Disposition of non reusable equipment waste will be performed in accordance
2 with ALARACT Demonstration 4, TWRS ALARACT Demonstration for packaging and
3 transportation of waste.
4
5 6. A bullpen designed to minimize the top opening will be used. Pit covers or cover blocks will be
6 removed as necessary. If the bullpen is to be left unattended at any time, a temporary cover is
7 placed over the pit or the pit covers or cover blocks are reinstalled, Two tents will be erected over
8 two pits. Upoen completion of the work in the first two 244-CR facility instrumentation pits, the
9 tents will be relocated to the other 244-CR facility instrumentation pits.
10
I 7. PTRAEU(s) will actively ventilate the bullpens during activities that require work in the pits (after
12 removal of the cover blocks) to control radiological releases. The PTRAEU(s) will operate
13 intermittently and will be operated in accordance with the latest revision to the WDOH approved.
14 Portable/Temporary Radioactive Air Emission Unit (PTRAEU) NOC (DOE/RI-96-75).
15 '
16 8. A compliant exhauster skid will ventilate the process cells and tanks during waste transfer
17 activitics. The exhauster will maintain a negative pressure under the cover blocks and prevent
18 contaminants from reaching the environment. The exhauster skid will be connected to the existing
19 exhaust ductwork with rigid or flexible ductwork.
20
21 9. The 1,000 cfm exhauster is equipped with a two-stage HEPA filter, which meets the requirements
22 of ASME AG-1, Section FC and will be tested annually to requirements of ASME N510. The
23 HEPA filters will have an efficiency of 99.95 percent for 0.3-micron median diameter. Each filter
24 housing will meet the applicable sections of ASME N509 and the test requirement of ASME N510.
25 The exhaust stack houses a Generic Effluent Monitoring System (GEMS) that contains an air
26 velocity probe and the air sampling probe.
27
28 10. The breather filter will consist of a housing that contains a HEPA filter, an outlet screen, and a
29 small seal loop. Air flowing to and from the 244-CR facility will pass horizontally through the
30 filter and vertically through the downward-facing exit weather hood. Seal loops, installed in the
31 exhaust lines, are designed as a safety feature to prevent unlikely accident in which an over
32 pressurization occurs when the HEPA filter is isolated for occasional (infrequent) maintenance. See
33 Attachment 3 for the typical design of a passive breather filter system.
34
35 MWOIS
Activity Controls
Miscellaneous activities that will not increase ALARA
emissions above those described in Section 13 of
| this NOC. :

Construction and take down open top contaminant | ALARA

| tents over the facility vault area
Installation of Portable/Temporary Radiocactive Air | See General Controls
Emission Unit(s) (PTRAEUS)

ALARACT 16

ALARACT 4

Sece General Controls

ALARA

Facility/Interim Stabilization Work

020827.0933
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5/G2
Operation of PTRAEU for bullpen ventilation Latest WDOH approval, AR 99-1102, for the
Portabie/Temporary Radioactive Air Emission
s Unit (PTRAEU) NOC (DOE/RL-96-75)
Removal and/or installation of pit covers See General Controls
Inspection of pits, vaults, and tanks See General Controls
Removal and disposition of excess equipment and | ALARACT 15, and ALARACT 4
waste in pits, risers, and tanks
Decontamination activities See General Controls !

Measurement of Liquid Jevel and sludge levels in
tanks and sumps

See General Controls

Sampling activities in pits, vaults, and tanks
including chernical addition and/or waste sampling
to determine Double Shell Tank waste acceptance

ALARACT 7 and ALARACT 1

Facility Equipment Activities: installation,
disconnection, repair, replacement, and/or leak
testing, of new and existing facility equipment
(valves, jumpers, pumps, leak detectors, or other
instrumentation/equipment)

ALARACT 4, and ALARACT 15

Modifications, maintenance, and/or isolation and
sealing of existing in route pits, vaults and piping
(drain and transfer lines) to support and/or
installation of new transfer lines

See General Controls

for ventilation

Excavation ALARACT 5, and/or WDOH approved Site Wide
Guzzler NOC (Air 98-1215), or the most current
NOC approved for Guzzler use.

Installation of permanent power to 244-CR vault | ALARA

facility

Installation of passive breather filter assembly ALARACT 16

Waste transfer and support activities

Operation of a portable exhauster at 244-CR vault | ALARA

New waste transfer system, waste
staging/consolidation

See General Controls

7.0 DRAWINGS OF CONTROLS

Process controls are administrative in nature and follow the Hanford Site radiological control and as low
as reasonably achievable (ALARA) principles. To support ALARA engineering controls utilized are
illustrated in Attachements | through 5. Attachment 1 presents a sketch of the 244-CR Vault with the
existing ventilation system. A portable exhauster will be used that by-passes 296-C-05. Attachment 2
shows a typical exhauster that will provide active ventilation during activities described in this NOC.,

The major system components of a portable exhauster are listed as follows. The abatement technology
for the emission unit will undergo routine maintenance, repair, and replacement-in-kind as defined in

WAC-246-247-030 (22) and (23)(a) and (b).

¢  Ductwork
» Isolation valves
* Glycol heaters and associated components

020826.1342
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Demister (34-cubic meter per minute design only)
1 prefilter and housing

2 HEPA filter test sections

2 HEPA filter and filter housing

1 exhaust fan

Stack

Condensate drain and seal pot system
Insulation

Instrumentation and controls
Electrical system

Support skid.

Drawing detailing the exhauster stack and monitoring systems components are provided in Attachments
3 and 4 respectively. Components of a typical breather filter are presented in Attachment 5.

8.0 RADIONUCLIDES OF CONCERN

Radionuclides of concern for the 244-CR Vault are presented in Attachment 6. Attachment 6 represent 2
conservative best basis list of radionuclides associated with tank waste historically received within

C Tank Farm in 200 East Area. These radionuclides are judged to be representative of current
contamination in the 244-CR facility.

9.0 MONITORING

The monitoring system used on all portable exhausters employed under this NOC meets the regulatory
compliance requirements specified in 40 CFR 61, Subpart H and its referenced requirements unless
otherwise specified in Section 18 of this NOC, :

The system, identified as the generic effluent monitoring system (GEMS) (as seen in Attachment 4), has
been subject to extensive testing (PNNL-11701) and shown to meet all applicable regulatory criteria for
air sampling at nuclear facilities. The performance criteria addressed both the suitability of the air
sampling probe location and the transport of the sample to the collection devices.

The system includes a stack section containing the sample probe and another stack section containing the
airflow, and temperature. The GEMS design features a probe with a single shrouded sampling nozzle, a
short sample delivery line, and a sample collection system. The collection system includes a filter holder
to collect the record sample and an in-line detector head for monitoring beta and gamma radiation-
emitting particles. The record sampler will operate continuously during exhauster operation. The
beta/gamma sensor could operate continuously in accordance with the authorization basis
(HNF-SD-WM-SAR-067), but there is no environmental regulatory requirement to do so. An interlock
is installed to shut down the exhaust fan if the beta/gamma sensor detects elevated emissions. Both the
record sampler and the beta/gamma sensor will be calibrated and audited routinely.

Attachment 3 show details of the stack and shrouded nozzle, respectively.

For the passive ventilation mode, the periodic confirmatory measurement (PCM) will be conducted
annually by verifying the levels of smearable contamination on the inside surface of the ducting
downstream of the HEPA fiiter or on the outside of the screen covering the outlet of the vent, should one
exist. Confirmation of levels below 10,000 disintegrations per minute per 100 square centimeters
beta/gamma and 200 disintegrations per minute per 100 square centimeters alpha will be used to verify
low TEDE. Detected levels above these thresholds would result in further investigation and reporting if

020826.1342 13
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the cause was due to an airborne emission. The radiological survey reports will become the record for
the PCM.

In addition to the above described monitoring activity specific monitoring will be utilized;

¢ Maintaining PTREAU and exhauster records during their usage, including location, start/stop
date and time, total hours of operation, and purpose of operation, will provide periodic
confirmatory measurement to confirm low TEDE from these sources.

e Continuous radiation control technician coverage is provided while the vault remains open.
Monitoring consists of contamination surveys during the pit activities.

¢ Air samples are taken when a bullpen is occupied and the PTRAEU is operating for those
operations described in Section 6.0, for the period just before the cover block is removed and
extending through cover block re-installation. Pre-job and post-job surveys also are performed
to verify containment.

s Excavation activities will be performed in accordance with ALARACT Demonstration 5, TWRS
ALARACT Demonstration for Soil Excavation (Using Hand Tools), and will follow the
radiological controls specified in that ALARACT,

10.0 ANNUAL POSSESSION QUANTITIES

The annual possession quantities (APQs) for grouped activities (see Sections 3 and 5) were estimated
based on historical data. The release rates were calculated for Waste transfer, Pit cover removal,
Decontamination, Facility equipment activities, and Excavation activities. The values were then applied
to similar activities, which were best represented by the calculation. For example, the release rate for
waste sampling utilizes the pipe cutting calculation. Since both facility equipment activities and
sampling activities result in contact with liquid waste it is considered appropriate that this method of
calculation be used to represent both activities. Explanations of the calculation for each of the activities
are listed below.

As the PTRAEU and portable exhauster are operated in support of the activities for which potential
TEDE have been calcuiated, TEDE specific to the exhausters have not been calculated. All caleulations
were using HNF-3602, Rev 1, Calculating Potential-to-Emit Releases and Dose for FEMP and NOCs

guidance and conversion values. The bases of the individual annual possession quantities are as follows.

The calculations for each grouped activities can be found in the attachment Jisted in parentheses in the
section header,

10.1 Waste Transfer (Attachments 6 and 7)

Inventory of radionuclides for the single-shell tanks within the 241-C Tank Farm (Attachment 6) was
obtained from the Tank Waste Information Network System 2, as of August 31, 1999. Using the tank
volumes contained within the "Waste Tank Summary Report for Month Ending August 31, 1999
(HNF-EP-0182-137), and using the conservative assumption that all radionuclides were in solution, an
average weighted concentration was calculated for each isotope. These references were used because
they best represent the waste in the 244-CR facility based on the fact that no waste has been transferred
to or from the facility since August 1999.The weighted averages were calculated by taking the total curie
content of each analyte, and dividing by the total volume of waste from all tanks in the C Farm. The

020826.1342 14
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weighted averages were then multiplied by the volume of waste in the 244-CR facility in gallons
(46,500) to derive the APQ. Therefore, the APQ of 6.34E+405 Curie was calculated (Attachment7).

10.2 Pit cover removal (Attachment 8)

The APQ for this activity is based on historical smear data of the inside of the pit cover, The maximum
removable contamination reading of 8,000 dpm beta and <20 dpm alpha were used. These values were
muitiplied with the appropriate unit conversion factors, the total surface area of four pits and a multiplier
of ten to include the surface area of equipment in the pits. The APQ for this activity was calculated as
1.50E-03 Curies. The equations used in the calculation are given in the attachment in a line just under
cach column heading.

10.3 Decontamination (Attachment 9)

The APQ for this activity is based on historical smear data of the inside of the inside of the 244-CR
facility pits. The maximum removable contamination reading of 100,000 dpm beta and <20 dpm alpha
were used. These values were multiplied with the appropriate unit conversion factors, the total surface
area of the pits and a multiplier of ten to account for the surface area of the equipment in the pits. The
APQ for this activity was calculated as 1.87E-02 Curies.

The equations used in the calculation are given in the attachment in a line just under each column
heading.

104 Removal and disposition of excess equipment (Attachment 9)

" The APQ calculated for decontamination activities (section 10.3) was used to best represent the APQ for

removal and disposition of excess equipment. The APQ for this activity was calculated as 1.87E-02
Curies.

10.5 Facility Equipment Activities (Attachment 10)

The APQ for the facility equipment activitics was calculated using a pipe cutting calculation assuming
that a section of the pipe 1o be cut was full of the 244-CR waste. The pipe volume was derived from a 6-
inch section of a 6-inch diameter Schedule 40 pipe. The pipe volume was multiplied by the weighted
average concentration calculated in Attachment 6. The APQ for this activity was calculated as 4.39E+01
Curies. The equations used in the calculation are given in the attachment in a line just under cach column
heading.

10.6 Modifications, maintenance and/or isolation of 244-CR facllity plping (Attachment 9)

The APQ calculated for decontamination activities (section 10.3) was used to best represent the APQ for
modifications, maintenance and/or isolation of 244-CR facility piping. The APQ for this activity was
calculated as 1.87E-02 Curies.

10.7 Excavation (Attachment 11)

The APQ for this activity was calculated independent of the excavation method (hand digging or
guzzler). To determine APQ, if contamination is encountered as monitored by standard radiological field
instrumentation, historical soil measurements inside the C tank farm were used. The average direct
probe contamination reading of 800 cpm beta and <10 cpm alpha were used. The beta-gamma
contributing radionuclide was assumed to be Sr-90 and the alpha contributing radionuclide was assumed

020826.1342 15
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to be Am-241. These values were multiplied with the appropriate conversion factors and the maximum
volume of soil to be excavated. The average soil density was assumed to be 1,570 kilograms per cubic
meter. The APQ from soil excavation activities was calculated as 1.89E-02 Curies. The equations used
in the calculation are given in the attachment in a line just under each column heading.

10.8 Iastallation/operation of Passive Breather Filter Assembly (Attachment 12)

Inventory of radionuclides for the single-shell tanks within the 241-C Tank Farm (Attachment 6) was
obtained from the Tank Waste Information Network System 2, as of August 31, 1999, Using the
estimated waste volume remaining after pumping within the "244-CR Vault Interim Stabilization Project
Plan (RPP-6029, Rev 0), a n APQ of 7.37E+04 Curie was calculated (Attachment 12), Credit for the
passive breather filter (Flanders G1-F housing with CCF filter) is 160 cfin was not taken in the
celculation. The equations used in the calculation are given in the attachment in a line just under each
column heading,

11,0 PHYSICAL FORM

All radionuclides listed are present as liquids or particulate solids.

12.0 RELEASE FORM

The release form is radionuclide particulate solids or aerosols.

13.0 RELEASE RATES

The release rates for grouped activities (see Sections 3 and 5) were estimated based on historical data.
The release rates were calculated using the APQs previously calculated in section 10 of this NOC.
Explanations of the calculation for each of the activities listed below. The calculations for each grouped
activities can be found in the attachment listed in parentheses in the section header. :

13.1 Waste Transfer (Attachments 6 and 7)

The release rate of 6.80E+02Ci/yr for the waste transfer activities was calculated by multiplying the APQ
calculated in Section 10 of this NOC (6.34E+05 Ci) by a partition fraction of 1.0 E-03 (40 CFR 61,
Appendix D) (Attachment 5).

13.2 Pit cover removal (Attachment 8)

The release rate of 1.50E-06 Ci/yr for this activity was calculated by multiplying the APQ (1.50E-03 Ci)
by a release factor of 1.0E-03 for particulates. The equations used in the calculation are given in the
attachment in a line just under each column heading.

13.3 Decontamination (Attachment 9)

The release rate of [.87E-02 Cifyr for this activity was calculated by multiplying the APQ (1.87E-02 Ci)
by the release factor of 1 for particulates due to the potential use of a high-pressure wash (3,000 psi).
The equations used in the calculation are given in the attachment in a line just under each column
heading.
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134 Removal and disposition of excess equipment (Attachment 9)

The release rate calculated for decontémination activities (section 13.3) was used to best represent the
release rate for removal and disposition of excess equipment. The release rate for this activity was
calculated as 1.87E-02 Cifyr.

13.5 TFacllity Equipment Activities (Attachment 10)
The release rate of 1.10E-02 Cifyr for facility equipment activities was calculated by muitiplying the
APQ {4.39E+01 Ci) by a release fraction of 1E-03. The potential unabated TEDE from the activities are

shown in Attachment 8. The equations used in the calculation are given in the attachment in a line just
under each column heading.

13.6 Modifications, maintenance and/or isolation of 244-CR facility piping (Attachment 9)

The release rate calculated for decontamination activities (section 13.3) was used to best represent the
release rate for modification, maintenance and/or isolation of 244-CR facility piping. The release rate for
this activity was calculated as 1.87E-02 Cifyr.

13.7 Excavation (Attachment 11)

Separate release rates were calcuiated based on the method of excavation, hand digging or use of a
guzzler. The potential unabated TEDE from manual soil excavation activities are shown in Attachment
11. The equations used in the calculation are given in the attachment in a line just under each column
heading,.

13.7.1 Manual Excavation

The release rate for manual soil excavation activitics was calculated by multiplying the APQ (1.89E-05
Ci) by a release fraction of 1.0E-03. The release rate for manual excavation is 1.89E-02 Ci/yr.

13.7.2 Regulated Guzzler Excavation

The release rate for soil excavation activities using a guzzler was calculated by multiplying the APQ
(1.89E-G5 Ci) by arelease fraction of 1E-03, The release rate for manual excavation is 1.89E-02 Cifyr.

13.7.3 Installation /operation of Passive Breather Filter Assembly

The release rate for the interim stabilized 244-CR facility was calculated by multiplying the APQ
(7.37E+04 Ci) by a release fraction of 1E-03. The release rate for manual excavation is 7.89E+01 Cifyr.
14.0 LOCATION OF MAXIMALLY EXPOSED INDIVIDUAL

The conservative location of the MEI used for this NOC is the Energy Northwest facility located 20,200
meters east southeast of the 200 East Area.

020826.1342 17
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150 TOTAL EFFECTIVE DOSE EQUIVALENT TO THE MAXIMALLY EXPOSED
INDIVIDUAL

The total effective dose equivalent (TEDE) for grouped activities (see Sections 3 and 5) were estimated
based on historical data, The release rates were calculated in Section 13 of this NOC for Waste transfer,
Pit cover removal, Decontamination, Facility equipment activities, and Excavation activities. The values
were then applied similar to activities, which were best represented by the calculation.

15.1 Waste Transfer (Attachments 6 and 7)

Multiplying the release rates for each nuclide times the appropriate offsite dose factor and summing the
individual contributions, the TEDE of 4.39E+01 mrem/yr for this activity was calculated. The potential
unabated and abated TEDE from the activities are shown in Attachment 5. The abated TEDE for this
activity is 1.33E-05 mrem/yr. The equations used jn the calenlation are given in the attachment in a line
just under each column heading.

15.2 Pit cover removal (Attachment 8)

Multiplying the release rates for each nuclide times the appropriate offsite dose factor and summing the
individual contributions, the TEDE of 2.13E-07 mrem/yr for this activity was calculated. The potential
unabated TEDE from the activities are shown in Attachment8, The abated TEDE for this activity is
equal to the unabated because no credit was given for TEDE contro! equipment in'the bullpen. The
equations used in the calculation are given in the attachment in a line just under each column heading.

15.3 Decontamination (Attachment 9)

Multiplying the release rates for each nuclide times the appropriate offsite dose factor and summing the
individual contributions, the TEDE of 2.11E-03 mrem/yr for this activity was calculated. The potential
unabated TEDE from the activities are shown in Attachment 9. The abated TEDE for this activity is
cqual to the unabated because no credit was given for TEDE control equipment in the bullpen. The
cquations used in the calculation are given in the attachment in a line just under each column heading.

154 Removal and disposition of excess equipment {Attachment 9)

The TEDE calculated for decontamination activities (section 15.3) was used to best represent the TEDE
for removal and disposition of excess equipment. The TEDE for this activity was calculated as 2.11E-03
mrem/yr. The abated TEDE for this activity is equal to the unabated because no credit was given for
TEDE control equipment in the bullpen.

15.5 Facility Equipment Activities (Attachment 10)

Multiplying the release rates for each nuclide times the appropriate offsite dose factor and summing the
individual contributions, the TEDE of 7.08E-04 mrem/yr for this activity was calculated. The potential
unabated TEDEs from the activities are shown in Attachment 10. The sbated TEDE for this activity is
equal to the unabated because no credit was given for TEDE control equipment in the bullpen. The
equations used in the calculation are given in the attachment in a line just under each column heading.

020826.1342 18
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15.6 Modifications, maintenance and/or isolation of 244-CR facllity piping (Attachment 9)

The TEDE calculated for decontamination activities (section 15.3) was used to best represent the TEDE
for modifications, maintenance and/or isolation of 244.CR facility piping. The TEDE for this activity
was calculated as 2.11E-03 mrem/yr.

15,7 Excavation (Attachment 11)

4

Separate TEDEs were calculated based on the method of excavation, hand digging or use of a guzzler.

15.7.1 Manual Excavation

Multiplying the release rates for each nuclide times the appropriate offsite dose factor and summing the
individual contributions, the TEDE of 8.34E-05 mrem/yr for this activity was calculated. The potential
unabated TEDEs from the activities are shown in Attachment 11. The abated TEDE for this activity is
equal to the unabated because no credit was given for TEDE control equipment in the bullpen.The
equations used in the calculation are given in the attachment in a line just under each column heading.

15.7.2 Regulated Guzzler Excavation

Multiplying the release rates for each nuclide times the appropriate offsite dose factor and summing the
individual contributions, the TEDE of 8.34E-02 mrem/yr for this activity was calculated. The potential
unabated TEDEs from the activities are shown in Attachment 11, The abated TEDE for this activity is
equal to the unabated because no credit was given for TEDE control equipment in the bullpen. The
equations used in the calculation are given in the attachment in a line just under cach column heading.

15.7.3 Installation /operation of Passive Breather Filter Assembly

Muttiplying the release rates for each nuclide times the appropriate offsite dose factor and summing the
individual contributions, the TEDE of 5.10E+00 mremVyr for this activity was calculated. The potential
unabated TEDEs from the activities are shown in Attachment 12. The abated TEDE for this activity is
equal to the unabated because no credit was given for TEDE control equipment in the bullpen. The
equations used in the calculation are given in the attachment in a line just under each column heading.

16.0 COST FACTOR IF NO ANALYSIS

The pit work described in this NOC will represent a non-significant modification to an existing facility as
noted in Section 3.0. The controls proposed in Section 6.0 are consistent with the Hanford Site radiation
control and ALARA principles, and are proposed as representing ALARA control technology.

17.0 DURATION OR LIFETIME

The work described in this NOC is scheduled to be completed by December 31, 2005.

18.0 STANDARDS

The potential TEDE received by the offsite hypothetical highest receptor, resulting from the proposed
operations at these emission units is greater than 0.1 mrem per yeat. During active ventilation, two types
of exhaust ventilation systems will be utilized. First a PTRAEU(s) will be used to ventilate bullpens

020826.1342 19
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during pre-waste transfer activities and a portable exhauster during waste transfer and support operations.
The emissions control equipment employed on the PTRAEU(s) will adhere to the compliance standards
as noted in Table 18-1, while the portable exhauster will adhere to the compliance standards as noted in

- Table 18-2. These tables summarizes the compliance of emission control equipment with the listed

technology standards for facilities with a potential to emit greater than 0.1 millirem per year TEDE to the
MEI as discussed in Sections 9.0 and 13.0. This section discusses compliance with major sections of
these standards and provides justification to support adequacy of the design for sections of these
standards which are not met.

The required standards applied include:

¢ AG-1; This equipment specific code consists of five primary sections, which are applicable to
this unit. The applicable sections are fans (Section BA), ductwork (Section SA), HEPA filter
housing (Section HA), HEPA filters (Section FC), dampers (Section DA), heaters (Section CA)
and Quality Assurance (QA) (Section AA).

» ASME/ANSI N509 !
¢ ASME/ANSE N510
¢ ANSUASME NQA-1
e 40 CFR61.93 (b) (3)
« ANSINI3.1
+ 40 CFR 52, Appendix E
e 40 CFR 60, Appendix A:Test Methods: 1, 1A, 2, 2A, 2C, 2D, 4, 5 and 17
Table 18-1. Emission Control Equipment Standards Compliance for PTRAEU
Standard Does Notes
design
comply _

ASME/ANSI AG-1 No The quality assurance section of AG-1 relies on ASME NQA-
1. The general QA criteria are located in Section AA. Specific
component/system criteria are located in each section
throughout AG-1. The portable exhauster was built here on
site and meets the site’s QA program. This includes
procurement of the safety material/components, along with
appropriate pedigree from an evaluated supplier, tracking and
maintaining the material/components after it arrived on site,
inspection of the material/components, and witnessing the
testing. Based on the above, the AG-1 criteria is met.

AG-1 contains several other sections, however they do not apply to
this system. Finally, several sections of AG-1 are not yet completed.

ASME/ANSI N509 No Some units are cylindrical HEPA filters, which are not addressed by
this standard. Performance testing of these HEPA filters to
demonstrate adequacy of design and testing is addressed by
compliance with ASME/ANSI N510.

ASME/ANSE N510 No Documentation to show full compliance with the standard cannot be
provided. The single HEPA filter on the ventilator unit cannot be
aerosol tested per N510 criteria. However, the HEPA filters are

020826.1342 20



DOE/ORP-02-XX, Rev. 1
5/02

tested in-place 1o meet the intent of ASME/ANSI N510. The systems
are tested annually in accordance with site procedures.

The current method for testing the filter is proceduralized (procedure
available upon request) and includes injecting an aerosol upstream
before the filter and sampling upstream and downstream of the filter
for penetration. A measurement is taken to determine the amount of
aerosol challenging the upstream face of the HEPA filter, This
establishes the 100 percent baseline point to accurately determine
penetratiots throagh the HEPA filter. Considering the intended
service these units are providing, and because only one HEPA filter is
used, this test is considered an acceptable methad to verify HEPA
filter integrity.

ANSVASME NQA-1 No/Yes Quality assurance addressed by current version of HNF-MP-599
“Project Hanford Quality Assurance Program Description”
ANSINI3.1 N/A There are no sampling systems on these units.
40 CFR 60, Appendix A | N/A Flow measurement is performed for filter efficiency as related to
Test Methods: ASME N510.
1,1A,2,24,2C, 2D, 4
40 CFR 60, Appendix A | N/A
Test Methods: 5 and 17
1
2 Table 18-2. Emission Control Equipment Standards Compliance for Portable Exhausters
3
Standard Does Notes
design
comply -
ASME/ANSI AG-1 Yes The quality assurance section of AG-1 relies on ASME NQA-1. The

general QA criteria are located in Section AA. Specific
component/system criteria are located in each gection throughout AG-
1. The portable exhauster was built here on site and meets the site’s
QA program. This includes procurement of the safety
materigl/components, along with appropriate pedigree from an
evaluated supplier, tracking and maintaining the material/components
after it amived on site, inspection of the material/components, and
wilmessing the testing.

This equipment specific code consists of five primary sections, which
are applicable to this unit. The applicable sections are fans (Section
BA), ductwork (Section SA), HEPA filter housing (Section HA),
HEPA fiiters {Section FC), dampers (Section DA), heaters {Section
CA) and Quality Assurance (QA) (Section AA).

AG-1 contains several other sections, however they do not apply to
this system.

The fan section of AG-1 {Section BA) covers the construction and
testing requirements for fans. This fan meets the applicable criteria
identified in AG-1, except as identified below. It was constructed to
the Air Movement and Control Association {AMCA) 99-401, Spark
Resistant Construction, criteria, and was tested to the applicable
sections of AMCA 210. However, it can not be shown the shaft
leakage criteria is met (Section BA 4142.2). This is acceptable
because a “stuffing box" is installed around the shaft to minimize the

020826.1342
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leakage, and the leakage point is located after the HEPA filters.

The next applicable requirement is the ductwork section of AG-1
(Section SA). As was the case for the fan, this section identifies
several requiretnents for ductwork. This includes acceptable material,
fabrication, and testing criteria. The ductwork used willbe g
combination of both metal and flexible polymer. In both cases it does
meet the applicable criteria and will be pressure tested per the
applicable criteria identified in AG-! and N510 prior to operation

The HEPA filter housing section (Section HA) was recently released
and this section has taken the place of the requirements identified in
N509. After reviewing the requirements identified in Section HA
against the portable exhauster design, the portable exhauster filter
housings are in compliance.

The HEPA filter section of AG-1 (Section FC) is also applicable in
this instance. The criteria identified in AG-1 were previously located
in military specification 51068 and ASME 509. The filters, which
will be installed in the exhauster, will meet the applicable sections of
AG-1, except for two ereas dealing with filter qualification testing.
Justification for this exception was discussed with and approved by
WDOH at the December, 1998 Routine Technical Assistance
Meeting.

‘The dampers instalied on the portable exhauster do meet the
applicable AG-1 criteris. This includes design, construction and
testing. The manufacturer performed a leak test on the valves, and a
pressure decay test was also completed on the exhaust train system.
For the pressure decay test, the valves were uscd for isolation. The
test was successful.

The heater installed in the portable exhauster meets the requirements
of AGQ-1, Section CA. The heater relies on a glycol mixture that is
heated by a separate heating unit, sitnilar to a hot water tank, The
heated glycol is then pumped through the heating coil located inside
the exhaust system. The reason for this type of design is to allow this
system 10 be used in a flammable gas environment. It would be very
expeansive and space consuming to rely on an electric heater to satisfy
the flammable gas requirements. By using a glycol heater, there are
no electrical, sparking or energized components in contact with the
air stream. In addition, controls are in place to prevent the damage of
the HEPA filters if the coil were to fail. This includes level detection
in the glycol reservoir, which will detect the loss of glycol. Also,
differential pressure across the first HEPA filter is monitored. If the
coil were to break, the differential pressure across the first HEPA
would increase and the system would be shutdown.

ASME/ANSI N509 Yes This standard deals with the individual components and how they
relate 1o the overall system. The major sections of N509 have been
replaced with those identified in AG-1. There are certain sections
that are still applicable, such as Section 4.3, which discusses the
maximum flow rate for the system not to exceed the lowest maximum
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rating of any component nstalled in the system, This is being met,
along with the other applicable sections of N509. (see AG-1)

ASME/ANSE N510

Yes

This standard pertains to the testing of nuclear air cleaning systems.
The first requitement identified in N510 is to perform a pressure
decay test. This is to assure there are no infiltration or outward leak
paths from the system. This test was completed on the portable
exhauster and was successful.

This systern meets the leak test criteria identified per N510. Test
sections are located in the exhaust train to allow for proper
independent testing of both HEPA filters.

ANSUASME NQA-1

Yes

NQA-1 was met for the system design, procurement and construction.
Either the material and components were purchased from a supplier
having a quality assurance program equivalent to NQA-1, or the
supplier was evaluated and was on the Hanford Evaluated Suppliers
List (ESL), or dedication was performed on the materials and
components that were purchased from manufacturers not having a
quality assurance program.

40 CFR.61.93 (b) (3)

Yes

ANSIN13.1

NA

Shrouded probe via aiternate method aliowed per EPA (1994)

The sampling system for the portable exhausters meets the intent of
N13.1 (1999). A shrouded probe is used for particulate sampling and
the probe and configuration has been tested in accordance with the
standard. A splitier is installed directly after the probe, which routes
the satnple to both the record sample and continuous air monitor.
Both branches are equipped with flow measuring and control
instruments.

40 CFR 52, Appendix E

No

Nt

The exhausters are designed 10 meet the intent of the requirement. A
168 hour test will be performed. The exhauster is fitted witha
variable frequency drive (VFD) controllers for the unit fans to
maintain specified airflow with in specified tolerance. Because
of this the Orientation Sensitivity test results will not
demonstrate compliance directly, Compliance is based on the
design of the unit.

40 CFR 60, Appendix A
Test Methods:
1,1A,2,2A,2C, 2D, 4

Yes/No

Method [: This method is not applicable to these portable exhausters
because the exhaust stack diameter is < 12 inches

Method 1A: This method is being used and is identical to method 1,
except it is for stack diameters < 12 inches.

Method 2: This method is not used because the S pitot tube is used
for the larger stacks (i.e., diameter > 12 inches).

Method 2A: This section applies to volume meters and therefore,
does not apply for this application. The method being used for flow
measurement is a standard pitot tube measuring the static pressure and
tota] pressure, then converting that information over to a
comesponding velocity pressure, That is then converted into a
velocity,

Method 2C: This method is used and a standard pitot tube is used for
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the measuting. The other sections of Method 2 applicable to a
standard pitot tube are also relied upon.

Method 2D: This method is not used for these systems, This method
relies upon a rotameter, orifice or similar device. The method being
used in our application is method 2C relying upon a pitot tube.

Method 4: This method is not used. However, instead a humidity
probe is used to determing moisture content of the stream. The
humidity value detcrmined from this instrument is mathematically
incorporated into the final flow rate measurement.

40 CFR. 60, Appendix A

NA

Methods 5 and 17: This method is not relied upon, rather ANSI

Test Methods: N13.1 (1999) was relied upon for the sampling system.
5,17
!
2
3 ;
4
5
6 s
7 Table 18-3. Emission Control Equipment Standards Compliance for Breather Filters
8
Standsrd Does Notes
design
comply
ASME/ANSI AG-1 No Filters installed meet AG-1. Housing were fabricated prior to AG-1
ASME/ANSI N509 No/Yes Open face design does not meet N509. G-1 housing design meets
N509.
ASME/ANSE N510 Yes The Flander/CSC G-1 housing design meets N509/N510. Periodic
_ filter aerosol testing.
ANSVASME NQA-1 Yes/No Site QA Program RPP-MP-600.
ANSIN13.1 NA Not required for periodic confinmatory measurement. Confirmatory
measurements will include smears.
40 CFR 52, Appendix E NA Not required for periodic confirmatory measurement. Confirmatory
tneasurernents will include differential pressure, periodic filter aerosol
_ testing, and filter housing radiological sutveys.
40 CFR 60, Appendix A NA Filter testing required for air flow related to ASME N510. Other
Test Methods: methods not required because emission collection and measurement is
1,1A,2 2A,2C, 2D, 4 not required.
40 CFR 60, Appendix A N/A These methods are for sampling system designs. Periodic
Test Methods: 5 and 17 confirmatory measurements will be taken via smears in lieu of 2
sampling system.
9
10
11
12
13

14 19.0 CONDITIONS AND CLARIFICATIONS
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TYPICAL EXHAUSTER STACK

020826.1342 ATT 3-1



DOE/ORP-02-XX, Rev. 1
5/02




'DOE/ORP-02-XX, Rev. 1
5/02

Typical Shrouded Nozzle

Shroud Nozzle <—~—|——- Transport Line

Stack
Gas —» Sample Flow to
Flow T MWNozzle T ~——>Collector or Monitor™ """

Entrance
Plane

Shroud Entrance Plane Inner Nozzle 89503038.7
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ATTACHMENT 4

TYPICAL GEMS
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TYPICAL BREATHER FILTER COMPONENTS
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Typical Breather Filter Components
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ATTACHMENT 6

C TANK FARM TANK INVENTORY AND WEIGHTED
AVERAGE CONCENTRATION
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Units | C.ao1 c-102 c-103 C-104 c105 | c106 | C107 [ c-108 | c-09
Volume |Gallons | 83000 | 316000 | 198000 | 295000 | 135000 | 107,000 | 257,000 | 66,000 | 66,000

Liters | 333,520 | 1,197,640 | 750420 | 1,448,060 | 511,850 | 405530 | 974,030 | 250,140 | 250,140
CALC A B c D E F G H 1
Analyte -
aH cue | 427E-01 | 146E+00 | 3.19E+0t | 1.02E+01 | 5.92E01 | 5756400 |6.64E+00] 4.12E-01 | 2.05E+00
14C curle | B.91E-02 | 211E-01 | 440E-01 | 1.4BE+0D | 9.30E-01 | 2.30E-01 | 5.956-01 | 6.78E-02 | 5.606-03
59N cule | 1.76E02 | 4.00E-02 | 1.07E+01 | 2.63E+01 | 240E-02 | 7.79E+01 |4.62E+01| 5.35E-01 |4.93E+00
60Co cule | 284E-02 | 5.00E+02 | 1.10E+03 | 4.15E+02 | 1.326+02 | 4.24E+02 [ 7.54E+02( 1.47E-02 | 3.30E-02
B3Ni cure | 1.63E+00 | 4.02E+00 | 1.056+03 | 2.50E+03 | 2.27E+00 | 7.68E+03 | 4.556+03 | 4.82E+01 | 4.88E+402
T9Se cude | 132602 | 442E-02 | 534E+00 | 1.51E+01 | 1.79E-02 | 1.85E401 | 2.57E+01| 143E-02 | 5.76E-02
soY cue | 1.07E+03 | 1.82E+05 | 1.98E+06 | 6.30E+05 | 3.65E+05 | 4.77E+06 | 1.67E+06 | 9.456+03 {2.21E405
90Sr code | 1.07E+03 | 1.62E+05 | 1.98E+06 | 6.30E+05 | 3.65E+05 | 4.77E+06 | 1.67E+06 | 9456403 | 2.21E+05
93mNb | cue | 5.116-02 | 1406801 | 2286401 | 6.55E+01 | 8.466-02 | 7.77E+01 [1.11E+02| 6.80E02 [ 2.62E-01
932Zr cule | 6.24E-02 | 1.87E-01 [ 201E+01 | 557E+01 | 6.81E-02 | 7.035¢01 [9.54E+01| 5.75E-02 | 2.21E-01
997c cure | 4.34E-01 | 123E+00 | 213E+02 | 3.10E+01 | 9.81E+01 | 2.21E+02 | 1.05€+02| 4.70E-01 |3.068E+01
106Ru | curie | 1.78E-05 | B.96E-04 | 263E-03 | 1.14E-01 | S48E-07 | 3.19€-01 | 1.99E-01 | 5.58E-09 | 6.60E-05
11amCd | cute | 1.87E-01 | 7.63F-01 | 3.03E+0t | 1.49E+02 | 286601 | 5.65E+01 | 2.37E+02| 1.62E-01 | 6.80E-01
1258b | cue | BS1E-02 | 0.00E+00 | 371E+01 | 9.20E+00 | 8.88E-02 | 1.73E+03 |6.22E+00| 1.31E-02 | 5.47E-02
126Sn | curie | 200E-02 | 61SE-02 | B.64E+00 | 2.42E+01 | 2.76E-02 | 3.02E+01 |4.14E401| 2.15E-02 | 8.99E-02
1291 cuie | B2SE-04 | 257E-03 | 4.00E.02 | 1.57E-02 | 1.07E-01 | 1.00E-02 | 7.81E-03 | B.85E-04 | 1.54E-03
134Cs | cue | 4.46E-03 | 1.20E-01 | 1.93E+00 | 7.34E-01 | 227603 | 7.02E-01 | 7.456-01 | 3.36E-03 | 1.236-02
137Cs | cule | 1.735+03 | 6256404 | 7.80E+04 | 1.03E+05 | 1.25E+05 | 2,67E+05 | 3.06E+04 | 9.07E+04 | 237E+05
137TmBa | cude | 1.64E+03 | 5.91E+04 | 7.40E+04 | 0.74E+04 | 1.18E+05 | 2.53E+05 | 2.89E+04 | 8.58E+04 [2.24E405
151Sm | cude | 4.85E+01 | 1.20E+02 | 2.03E+04 | 5.63E+04 [ 6.48E+01 | 7.11E+04 [9.636+04 | 5.33E+01 [2.168402
152Bu | curie | 1.68E-01 | 1.03E+00 | 8.46E+00 | 1.40E+01 | 1.45E-01 | 5.67E+01 | 241E+01] 1.38E-01 |2.52E+00
154Eu | cude | 572E-01 | 9.05E+D1 | G4DE+03 | 1.54E+03 | 9.95E-01 | 2.306+03 | 3.426+03| 2.58E-01 [1.76E400
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155Eu curie 1.20E+01 | 9.15E+01 | 540E+03 | 9.24E+02 | 8.58E+00 | 2.12E+03 | 3.35€403] 1.03E+01 | 1.6TE+02
226Ra curie 4.01E-06 | 7.53E-04 | 6.98E-04 | 4.8BE-03 | 2.26E-06 | 3.85E-03 | 3. 11E-03 | 4.21E-06 | 2.64E-04
228Ra curie 5.00E-03 | 539E+00 | 3.66E-03 | 6.94E+01 | 1.18E-05 { 1.00E-02 {3.92E-02§ 2.14E-05 | 1.20E-03
2TAc curie 1.56E-02 | LYTE+01 | S5.10E-02 { 2.22E+01 | 2.45E-10 | 3.02E-04 | 7.54E-03 | 5.27E-10 | 2.39E-09
229Th curie 231E-03 | 1.59€-01 | 1.22E-03 { 4.93E-01 | 4.785-08 | 1.42E-04 { 342E-03 ] 1.02E-07 | 4.45E-07
232Th e 237604 | 321E-02 | 548E-03 | 1.25E+02 ) 2.77E-05 | 1.89€-02 | 5.83E02 | 4.62E-05 | 1.05E-04
231Pa arie 231E-G2 | 287TE+01 | 5.98E-03 | 1.230E+00 | 2.03E-11 | 3.25E-05 | 3.51E-04 | 1.96E-11 | AI1E-11
2320 crie 8.89€-02 | 86BE-01 | 1.02E-01 | 1.47E+01 | 8.87E-05 | 6.04E-03 | 3.28E-02 | 5.76E-07 | 1.48E-05
233U carie 345E-01 | 337E+00 | 3.91E-01 | 5.63E+01 | 2.988-06 | 2.33E-02 | 1.28E-01 | J.44E-08 | B.80OE-OT
234U curle 141E+00 | 544E+00 | 1.12E400 | 1.36E+01 | 1.69E+00 | 4.39E-01 | 1.2BE+00! 4.85E-02 | 1.23E+00
2350 auie 6.076-02 | 226E-01 | 4.77TE-02 | 5.36E-01 | T.21E-02 | 1.96E-02 | 5.71E-02 | 2.16E-03 | 5.93E-02
n8U curie 246E-02 | 1.52€-01 | 2.05€-02 | 6.00E-01 | 2.93E-0Z | 8.16E-03 { 1.23E-02 | 3.10E-04 | 7.93E-03
38U curie | B.SSE+00 | 5.17E+00 | 1.37E-01 | 279E02 | 3.60E-03 | 8.57€-02 | 1.456-02 | 2.89E-03 } 9.63E-02
23MNp e 2.78E-03 | 8.03E-03 | 7.41E+01 | 207E+02 } 6.24E+00 | 1.16E+02 | 3.82E£+01| 1.HE-D2 }2.16E+00
238Pu curle 1408400 | 1.70E+02 | 1.44E+00 | 1.15E+01 | 1.73E+00 | 4.69E-01 | 1.29E+00| A.91E-02 | 1.24E+00
239Pu curie | 4.16E+02 | 588E+03 | 4.48E+03 | 4.70E+03 | 3.98E+02 | 2.37E+03 | 1.15E+03 | 3.08E+00 |9.22F+01
240Pu cwie | 6.97E+01 | 1.08E+03 | 6.01E+02 | 9.26E+02 | 6.00E+01 | 4.85E+02 | 2.006+02] 1.96E-01 | 1.50E+01
241Pu arie | 6.656+02 | 1.31E+04 | 9.10E+02 | 6.78E+03 | 7.89E+02 | 1.12E403 | 1.60E+03| 1.15E-01 | 4.45E+01
242Pu cie 2.07E-03 | 0.00E+00 | 5.38E+03 | 1.40E+04 I 4.54E+02 | 8.17E+03 | 2776403 2.62E-01 |1.56E402
241Am curle | 5459E+02 | 145E+03 | 1.19E+00 | 6.25E+00 | 8.73E+00 { 1.76E+00 | 1.34E+D0 | 2 47E-03 ] 7.72E-02
243Am curie 481603 | 1.37E-01 | 2.15E-02 | 8.16E-02 | 1.73E-03 | 5.17E-02 | 1.45EL2 | 1.05E-068 | 7.65E-04
242Cwm curie 9.56€+00 | 2906401 | 2.11E-02 | 3.50E-01 | 7.21E-D3 | 5.80E-02 | 8.38E-02] 7.92E-07 | 1.06E-03
243Cm curie 224601 | 264E+Q0 | 7.58E-02 | 5.74E-01 | 2.06E-01 | 7TA9EH1 | 1.21E-01 | 5.058-05 | 4.03E-03
244Cm curie 1.80E-01 | 5.88E+01 | 5.23E-01 | 2.20E+01 | 3.46E-01 | 1.86E+01 | 4.92E+00| 1.86E-05 | 1.94E-03
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Continued
o] o | e
Units | CA10 | C411 | 112 | €200 | c202 | c203 | c204 | Sum | ofToa Concanntion
Irventoty | (curieaigation) | (curiesiiter)
Volume | Gallons | 178,000 | 57,000 | 104,000 | 2,000 | 1,000 | 5,000 3,000 | 4.82E+08
Liters | 674,520 | 216,030 | 394,160 | 7,580 | 3790 | 18950 | 11,370 | 1.83E+06
Q= Sum R= um | S=Qfsum of | R=0/(sum of
CALC J K L M N o p (All:;:ugh :g ‘g‘m} m}“,
Analyte
M curle | 1.07E+00 | 1.66E-01 | 281E+01 | 4.41E-03 | B.19E-04 | 1.52E-02 | B.OOE-03 | J48E+01 | 0.00% 6.60E-05 1.74E-05
14c cutie | 316601 | 3.156-02 | 2736400 | 1.14E02 | 1.13E-03 | 4.24E-02 | 2.18E-02 | 3.23E+00 | 0.00% 8.70E-08 1.77E08
SoNi curie | 175602 | 2.24E-01 | 940E+00 | 4.236-01 | 4.23E01 | 4.24E01 | 4.23E-01 | 1.6BE+01 | 0.00% 3.49E-05 9.20E-06
60Co curie | 8.556-03 | 5.00E-03 | 4.55E-02 | 1.36E03 | 1.19E-02 | 1.90E-03 | 1.54E-03 | 1.47E-01 | 0.00% 243E-07 A1E-08
GINI cwie | 1.53E400 | 2.02E+01 | 9.21E+02 | 4156401 | 4.15E401 | 4.15E+01 | 4.45E+01 | 1.62E+03 | 0.02% 3.37E-03 8.90E-04
795e curle | 1.34E+00 | 6.64E-03 | 239E-01 | 5.21E03 | 4.94E-03 | 6.01E-03 | 5.48E-03 | 1.68E+00 | 0.00% 3.48E-06 9.19€-07
20Y axie | 4.69E+03 | 1.17E+06 | 1.25E+06 | 1.TO0E+04 | 1.46E+04 | 9.32E+03 | 3.76E+02 | 270E+06 | 41.00% 5596400 1.48E+00
90Sr cwie | 4.69E+03 | 1.17E+06 | 1.25E+06 | 1.705+04 | 1.46E+04 | 9.326+03 | 3.76E+02 | 2706406 | 41.00% 5.50E+00 1.48E400
9ImNb | cwie | 6.956-02 | 3.1SE02 | 204E-01 | 231E-02 | 2.48E-02 | 2.696-02 | 243E-02 | 723501 | 0.00% 1.506-06 3.96E-07
93zr cwie | 5.30E-02 | 2.64E-02 | 172601 | 1.956-02 | 1.84E-02 | 2.28E-02 | 2.06E-02 | 6.41E01 | 0.00% 1.27E-06 3.356.07
99Tc cude | 3A1E+01 | 2.196-01 | 7.9TE+01 | 1.68E-02 | 7.95E-03 | 433602 | 256602 | 145E402 | 0.00% 3016-04 7.95E-05
106Ru | cude | 201E-10 | 6.50E-08 | 1.16E-05 | 9.41E-06 | 9.42E-06 | 9.40E-06 | O.41E-06 | 1.15E04 | 0.00% 2.30E-10 6.31E-11
113mCd | cwle | 1.25E01 | BASE-0Z | 509601 | S.97E-02 | 5.626-02 | 665602 | 6.136-02 | 1.78E+00 |  0.00% 3.69E-06 9.7SE.07
12556 oxle | 4.61E-03 | 1.35E-02 | 5.60E02 | 4.86E-03 | 4.57E-03 | 4.95E03 | 4.756-03 | 1.61E01 | 0.00% 3.34E-07 8.81E-08
1268n cude | 1.92E-02 | 1.00E-02 | 656602 | 8.26E-03 | 7.88E-03 | D.47E-03 | B.6SE-03 | 241E-01 | 0.00% 4.996-07 1.32E-07
1291 cmle | T.00E04 | 4.13E04 | 240E-03 | 3.18E-05 | 1.54E-05 | 8.12E-05 | 4.836-05 | 6.20E03 | 0.00% 1.29€-08 340600
134Cs cwie | 7.32E05 | 1.64E-03 | 203E-02 | 4.52E-06 | 4.42E-06 | 4.626.08 | 4.62E-06 | 3.77TE02 |  0.00% 7.62608 2.06E-08
137Cs curle | 1.8BE+04 | 1.21E+04 | 2466405 | 1.T6E+02 | 9.18E+01 | 3.186+402 | 1.34E+02 | 6.05E+05 | 0.20% 1.26E400 3.31E-01
137mBa | curie | 1.76E+04 | 1.15E+04 | 233E+05 | 1.67E+02 | 8.68E+01 | 3.01E+02 | 1276402 | S.73E+08 | 8.71% 1.19€+00 313E-01
151Sm | cude | 4.88E401 | ZAGE+01 | 1.61E+02 | 1.95E+01 | 1.85E+01 | 2.26E+01 | 2056401 | 5.856+02 |  0.01% 1.21E-03 3.20E-04
020826.1342 ATT 6-4
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1526w | cuie | 5.09E-03 | 4.09E-02 | 7.38E-01 | 325601 | 3.256-01 | 3.26E-01 | 3.25E-01 | 4T4E+00 | 0.00% 9.84E-06 2.606-06
154Ea | cude | 1.15E-01 | 1.80E-01 | 6.30E+02 | 1.91E-01 | 1.89E-01 | 1.98E-01 | 1.93E-01 | 6.39E+02 [ 0.01% 1.31E-03 IATEO4
155Eu | owie | 9.05E-01 | 2.B0E+00 | 8256402 | 2.12E401 | 2.12E+01 | 2.13E+01 | 2.136+01 | 1.00E403 | 0.02% 2.26E-03 5.97E-04
226Ra | cue | 5.50E-06 | 1.88E-06 | 4.71E-05 | 3.72E05 | 3.68E05 | 3.88E-05 | 3.78E-05 | 4.73E-04 | 0.00% 9.82E-10 2.596-10
228Rs | cute | 2.77E05 | 9.57E-06 | 210503 | 1.81E-04 | 1.80E-04 | 1.85E-04 | 1.82E-04 | 448E03 | DOO0% | 6.67E-09 2.29E-09
27Ac | coie | BASE-11 | 1.31E-10 | 6.41E-04 | 200E-10 | 208E-10 | 219E-10 | 2.12E-10 | BA1ED4 | 0.00% 1.27E-09 3.34E-10
229Th | cwie | 1.57E-08 | 2.54E-08 | 277E-04 | 379606 | 3.73E-08 | 3.97E-08 | 385608 | 2.78E-04 | 0.00% 5.76€-10 152610
" 232th | cue | 5.786-05 | 2.08E05 | 2.896.03 | 6.06E06 | 4.86E06 | 9.67E-06 | 7.27E-06 | 345E03 | 0.00% 6.53E-09 1.72609
231Pa | cuie | 1.91E11 | 8.83E-12 | 285605 | 6.65E-13 | 2.606-13 | 1.88E-12 | 1.06E-12 | 2.85E05 | 0.00% 5.01E-11 1.56E-11
2320 cufle | B.25E-08 | 2.97E-05 | 233601 | BA4E09 | 2.656-08 | 153E-08 | 641E09 | 2.33E-01 |  0.00% 4.84E-07 128507
2330 curle | 4.94E-07 | 1.336-06 | 9.03E-01 | 5.056-10 | 6.97E-10 | 9.15E-10 | 284E-10 | 9.03E01 | 0.00% 1.87E-08 4.54E-07
2341 curle | 6.96E-01 | 1.30E+00 | 1.206+401 | 7.12E04 | 3.80E-04 | 129603 | 541E04 | 1.54E¢01 | ©0.00% 3.19E-05 BA1E-06
2350 cure | 313602 | 6.20602 | 528E-01 | 3.20E-05 | 1.60E-05 | 5.80E-05 | 243605 | &.79E01 | 0.00% 1.41E06 372607
2360 curle | 4.44E-03 | 1.24E02 | 149501 | 4.556.06 | B.84E-06 | B.23E06 | 3.45E06 | 1.74E-01 | 0.00% 3.61E07 9.53E-08
2380 curle | 2.556-03 | 1.356.03 | 34TE01 | 7.71E05 | 241E05 | 2.36E-04 | 1.30E04 | A.51E01 | 0.00% 9.356.07 247507
237Np | cwe | 238601 | 3.23E+00 | 5.54E+00 | 293E+00 | 7.63E-01 | 6.96E-01 | 9.16E-03 | 1.56E+01 | 0.00% 3.23E-05 8.53E-06
238Pu | cuie | 7.04E-01 | 1.42E+00 | 1226401 | 721E04 | 77604 | 1.31E03 | 548E-04 | 1.56E+01 | 0.00% 3.246-05 8.55E-06
239Pu | curie | 7ABEHC1 | 2.106402 | G.00E+01 | 124E+02 | 3.22E+01 | 2.96E+01 | 3.87E-01 | 6266402 | 0.01% 1.30E-03 3A3E-04
260Pu | curle | 440E+00 | 3A7E+01 | O.536+00 | 204E+01 | 5.30E+00 | 4.85E+00 | 6.366-02 | 9.14E+01 | 0.00% 1.90E-04 5.01E-05
241Pa | curie | 213602 | 1.19E01 | 2496402 | 4.18E+01 | 1.005+01 | 9.96E+00 | 1.31E-01 | 3.2TE+02 |  0.00% 6.77E-04 1.79E.04
242Pu | cutie | 2.81E+00 | 2.34E+02 | B27E+01 | 2126402 | 5.51E+01 | 5.04E+01 | 6.61E-01 | 7.04E402 | 0.01% 1.656.03 4.355-04
201Am | curde | 240605 | 1.71E03 | 9.70E-02 | 6.73E-02 | 1.75E-02 | 1.60E-02 | 210604 | 2.79€-01 | 0.00% 5 80E-07 1.536-07
243Am | curie | B.GOE0B | B.93E04 | 301E-04 | 104E03 | 2.71E-04 | 2.48E-04 | 3.256.06 | 2.59E03 | 0.00% 7.33E-00 1.93E-09
242Cm | cuie | 5.066-08 | 9.556:07 | 500603 | 1.00E13 | 261E-04 | 2.39E-04 | 3.13E-06 | 7.56E03 | 0.00% 1.57€-08 4.14E-00
2430m | cule | 3.56E-07 | 375605 | 3.51E-02 | 369603 | 9.61E-D4 | B.79E-04 | 115605 | 4.48E02 | 0.00% 9.206-08 2.45E-08
| 244Cm | cude | 9.12E07 | 380E05 | B4ZE-01 | 179503 | 467E-04 | 42E-04 | 5.60E-06 | BATEDY | 0.00% 1.76E-06 463E-07
' Ssum | 6.53E+06 | 100.00% 1.36E+01 3.60E+00
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ATTACHMENT 7

TOTAL ANNUAL POSSESSION QUANTITY,
ESTIMATED INVENTORY, AND EMISSIONS FOR THE
: 244-CR
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1
2440CR Waste Volume (WV) 46,500 gallons
# HEPA 2
Filters (HF)
HEPA Filter
Efficiency 99.95%
(FE)
Rl P | 944 | 100803 40 CFR 81, Appendix D
Dated Offsite Abated
Ansiyte Tverngs. Posseasion | Unabated Doee Factor]  Offste P | Aaed | Dose | omie
Concentration | Quantity (C1) {Releass (Ci)| CAPSSPC Doss Dose i CAPSSPC Dose
{curies/gation) {mrem/Ci)* | (mremlyr) (mrem/Cl)* (mremiyr)
= -
A BeA'WV | C=B'RF D gecd |F ff’g‘)"“‘ f,":_')?,;ﬁ: H 1=G°H
M 6.60E-05 3.07E+00 | 3.07E-03 | 2.56-05 | 7.68E-08 | 0.00% | 7.68E.10 | 25605 | 1.92E-14
$4C 6.70E-08 3HEQ? | 3MED4 | 1.9E03 | 592E-07 | 0.00% | 7.78E-11 | 1S8E-03 | 1.48E.13
SONI 3 40E-05 1.826+00 | 1.62E-03 | 3.1E-04 | 502607 | 0.00% | 4.056-10 | 31804 | 1.26E-13
60Co 2.43E-07 113E-02 | 11305 | 25601 | 282608 | 000% | 282612 | 2.5B-01 | 7.06E-13
62NI 3.376-03 1.57E+02 | 1.57E.-01 | 26E-04 { 4.08E05 | 000% | 392608 | 28E.04 | 1.02E-M
798¢ 3.48E-06 162601 | 1.626-04 | 1.3E-01 | 211E-05 | 000% | 4.05E-11 | 1.3E.01 | 5.26E-12
90Y 5.59E+00 2.80E+05 | 2.80E+402 | 34E-D4 | 8.84E-02 | 0.20% | BSOE-O5 | I4E-04 | 2.21E08
908r 5.80E+00 2.60E+05 | 2.60E+02 | {.1E01 | 2.86E+01 | 65.13% | 6.50E-05 | 1.1E-01 | 7.15E-06
93mNb 1.50E-06 6.06E-02 | B.8BE-05 | 21E-03 | 146E-0v | 0.00% | 1.74E-11 | 24E-03 | 3.86E-14
912y 1.27E-06 5.90E-02 | 590605 | 1.3e-03 | 7e7E08 | o000% | 147611 | 13603 | 1.92E-14
£9Tc 3.01E-04 140E+01 | 140502 | 23E-02 | 322604 | 0.00% | 3.50E-00 | 2.3E-02 | B.OSE-11
106Ru 2.39E-10 111605 [ 1.ME-08 | 16802 | 1.786-10 | 000% | 278615 | 1.6E-02 | 4.45E-17
113mCd 3,69E-06 1.72E-0% | 1.72E-04 | 1.3E-01 | 223805 | 0.00% | 420841 | 13801 | 558E-12
12880 3.346-07 185602 | 1.556-05 | 2.66-02 | 4.03E-07 | 0.00% | 3.886-12 { 28602 | 1.01E-13
1263n 4.00E-07 232E-02 | 232E-05 | 47E-02 | 1.09E-08 | 0.00% | S80E-12 | 47E-02 | 273E.13
129} 1,29E-08 5.90E-04 | S.99E07 | 20E-01 | 1.20E-07 | 0.00% | 1.50E-13 | 20E-01 | 2.00E-14
134Ce 7.82E-08 3.64E.03 | 3.64E-06 | 1.0B-01 | 3.64E07 | 0.00% | 9.00E-13 | 1.06-01 | 9.09E-14
137Cs +D |  1.26E+00 5.64E+04 | 5.84E+01 | Z24E-01 | 1.40E+01 | 31.80% | 146E-08 | 24E-01 | 3.50£-08
137mBa 1,19E+00 8.52E+04 | 552E+01 | 53E-13 | 293E-11 | 0.00% | 1.38E-05 | 5.3E-13 | 7.326-18
1518m 1.21E-03 S.84E+01 | S64E02 | T7.5E-04 | 4.23E-05 | 0.00% | 1.41E-08 | T.56-04 | 1.06E-11
152Ey 9.84E-06 457801 | 4.5TE-04 | ZAE-01 | 110E-04 | 0.00% | 1.14E-10 | 24E.01 | 2.74E-11
154Eu 1.31E-03 6.11E+01 | B19E-02 | 20B-01 | 122602 | 0.03% | 1.53E.08 | 20E-01 | 3.05E-00
183k, 2.26E-03 1.056+02 | 1.056-01 | B.0E-03 | BAZE-O4 | 0.00% | 283E-08 | 8.0E03 | 2.11E-10
226Ra 9.82E-10 ASTE0S | 4.57E-08 | 4.6E-01 | 2.10E08 | 0.00% | 1.14E-14 | 4.6E-01 | 5.25E-15
228Ra 8.67€E-09 4.038-04 | 403607 | 1.9E-01 | 766608 | 000% | 1.01E-13 | 1.9€01 | 1.91E-14
22TAc 1.27€-00 5.80E-05 | S.80E-08 | 13E+01 | 884E07 | 0.00% | 147E-14 | 1.8E+H | 2.21E-13
229Th 5.76E-10 20688-05 | 288E-08 | t6E+01 | 4.26E-07 | 0.00% | 6.70E-15 | 1.8E+01 | 1.07E-13
232Th 8.53€-09 3.04E-04 | 3.04E-07 | B.O0E+00 | 243E:06 | 0.00% | 7.50E-14 | 806400 | B.O7E-12
231Pa 5.91E.11 2.75E-06 | 2.75E-00 | 1.2E+01 | 3.30E08 | 0.00% | 6.87E-18 | 1.26+401 | B.25E-15
2329 4,84E-07 2256-02 | 225605 | t1Ee01 | 247E-04 | 000% | 562E-12 | 1.1E+01 | 6.18E-1
020826.1342 ATT 7-2
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233U 1.87E-08 8.11E-02 8.T1E-05 | 3.IE+00 | 2.70E-04 0.00% 2.18E-11 3AE+00 | 6.75E-11
2340 3.10E-05 1.48E+00 1.48E03 | 31E+00 | 4.60E-03 0.01% 3.71E-10 | 3.1E+00 | 1.15E-09
235U 1.41E-06 8.556-02 6.556-05 | 3.0E+00 | 1.96E-04 0.00% 1.64E-11 | 3.0E+00 | 4.91E-11
2300 3.81E07 1.68E-02 1.88E-05 | Z29B+00 | 4.87E-05 0.00% 4.20E-12 | 2.9E+00 { 1.22E-11
238U $.35E-07 4.,35E-02 4.35E-05 | 2.86E+00 | 1.22E.04 |  0.00% 1.006-11 | 2.8E+00 | 3.04E-1%
237Np A.23E-05 1.50E+00 1.50E-03 | 1.2B+03 | 1.B0E.02 0.04% A76E-10 | 1.2E+01 | 4.51E-09
238Pu - 3.24E-05 1.51E+00 1.81E-03 | 768400 | 1.14E-02 0.03% 377610 | 7.6E+00 | 2.B6E-09
239Pu 1.30E-03 6.04E+01 6.04E-02 | 6.2ZE+03 | 4.95C-01 1.13% 1.51E-08 | 8.2E+00 | 1.24E-07
240Pu 1.90E-04 8.82E+00 882603 | 828400 | 7.23E.02 0.16% 221E-09 | 82E+00 | 1.B1E-08
241Pu 6.77E-04 3.15E+01 3.15E.02 1.3E-01 4.10E-03 0.01% 7.88E-09 | 1.3E-01 1.02E-08
242Pu 1.65E-03 T.66E+01 7.86E-02 | 7.8E+00 | S5.97E-01 1.36% 19108 | T.8E+DD | 1.49E.L07
245Am 5.80€-07 2.70E-02 2.T0E-05 1.3E+)1 3.50E-04 0.00% 6.74E-12 1.36+01 8.76E-11
243Am 7.33E-08 A41E-04 341E0Y 1.3E+Q1 443506 0.00% 8.52E-14 1.3E+)1 1.11E-12
242Cm 1.57E-08 7.30E04 T30E-07 | 49E-01 2.99E-07 0.00% 1.82E13 | 4.1E-0n TA4BE-14
243Cm 9.20E-08 4.32E-03 432E.06 | A5E+00 | 3.67E-05 0.00% 1.08E-12 | B.5E+00 | 9.18E-12
244Cm 1,76E-08 8.17E-02 8.17E-05 8.7€+00 5.47E-04 0.00% 2.04E-11 6.7E+00 1.37E-10
Total 13.6444042 G.34E+03 6. 34E+02 4,39E+01  100.00%  1.59E-04 1.10E-05
Notes

* Fluor Hanford, 2002, Calculating Poltential-lo-Edmif Relaase and Dose for FEMP and NOCs, HNF-

3602, Rev 1, Richland, Washington.
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ATTACHMENT 8

EMISSIONS AND DOSE ASSOCIATED WITH 244-CR PIT COVER REMOVAL
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1
Emissions and Dose Associated with 244-CR Pit Cover Removal
) 1.00E-03
|  831E+05 cmA2 395E402 | mr2 |

Total sum Area of 4 16E+08 cm*2
| for pits (TSA)
Multiplyer (estimated

10

Max Smear Offsita
Smear Sample Remavable Conversion | MaxSmear | o . ., |Unabated| Abated Dose | Unabated Dosel
Calculations | Concentration ‘“t‘;“(‘gmzf’ W Quantity (Ci) '};“";r‘)' ::;""')’_E Factor | 0% [imremiyry
{dpm/100 cm2y* W™ | eremiciy o (MPemAT)

A B C=A'B -{I‘SAlD'C'lH) E=RFD | F=RF'D G Ha EG 1=FG
L__Alpha (Am-241) 20 4 50045£-15] 9.00E-14 3.74AE-06 3.74E-09 | 3.74E-09 13 4.86€-08 | 4.896E-08
, Beta [Sr-80) 8,000 4 50045E-1 3.60E-11 1.50E-03 1.50E-06 | 150E-06 0.1% 1.65E-07 | 1.65E-07

Total | 150E-03 | 150E-06 | 150E-08 | _ | 2ISE07 | 213E-07 |
Notes:
{a] HNF-3602, Rev 1, Calculating Potential-to-Emit Releases and Doses for FEMPs and NOCs. The Offsite Dose Factor is an annuai quantity.
(*) source RSR # E304013 (1/15/98)
** No credt was taken for the use of the 1000¢cfm PTRAEU in the bullpen during this operation because of the open top of the bullpen and the volume of the pen.
* There is no emissons contol equipment. Abated and unabated values are equal.
2
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EMISSIONS AND DOSE ASSOCIATED WITH DECONTAMINATION ACTIVITIES
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Emissions and Dose Associated with 244-CR Decontamination Activities

DOE/QRP-02-XX, Rev. 1

5102

|__Release Fraction (RF) 1.0E+00
Total Surface Area of & ﬂ 4. 1CE«06 om*2
(ISA).
RI1EAeS o2 go5Ee02 | v |
Multiplier {to account for
surface area of equipment in
10
Max Smear
Conversion Max Smear Offsite Dose | Unabated
Smear Sample Calculations | ROV | nie0cme2) to| Concentration mwmm' m‘“’"‘m | Factor Dose va';';,‘:
80 Cilem*2) (Cilem*2) - (mrem/Ci} | (mremiyr)
{dpm/100 com2)*
A B8 C=A'B D ={TSA)"C"{M) | F =RF'D G H=EG l=FG
Alpha (Am-241} 20 4.50045F - SO0E-14 { 374E06 | 374506 | JV4ED6 13 ABGEDS | 4P6EOS
Beta (Sr-90) 100,000 4.50045E-15] 450610 1LIEQ2 | _IB7E02 | 013 - | 206F03
Total ___187E02 | _IJJE:B_E:-.MHEE:—_
Notes

* source RSR ¥ E30336 (10/1707)

[al multipier used to estimate incrvase in surface arsa to account for equipment in pits based on a review of pit information (video, drawings, etc)

) KNF-3602, Rev 1, Culculating Potential-io-Emit Releases and Doses for FEMPs and NOCs

[¢] There is no emissons contol equipment. Abated and unabated vakies are equal.
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ATTACHMENT 10

POTENTIAL UNABATED EMISSIONS AND DOSE FOR FACILITY
EQUIPMENT ACTIVITIES
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POTENTIAL UNABATED EMISSIONS AND DOSE FOR PPE CUTTING ACTIVITIES
6 INCH, SCH
40 PWE 6.07 inch diametes
Area of pipe .
interior = 3.14r2 28.88 w2
TOTAL PIPE VOLUME
(tPv)
(six linear inches of 284 Wers
pipe)

IRelsase Fraction" 1.00E-03

(RF) )

iConversion 1.64E-02

in*3to Liters

iConversion gallons 3.79E+00

1o liters

Waighted Weighted .
A A Pipe Unsbated ou;lhbou " Oflgite uPueontof Abated Of!:;uboumm
Analyte Coaceatratiox | Couceatration |kwentory ()| Release (Ciyr) | “t;") R ""’( "": n;“ nab "'D' sita i | on |I :1 ica| (Mremiyr)
(curies/gaiion) {curiestiter)

A B =A*1/GL) C =B*'TPV D =C*'RF E F =D'E G =Fi{isum of F}) | W =sC'RF i J =41
3H 6.60E-05 1.74E-05 4.956-05 4.956-08 2.5E-05 1. 24E.12 0.00% 4 .95€-08 2.5E-05 1.24E-12
14C 6.70E-06 1.77E-06 5.02E-06 5.02E-09 1.9E-03 5.54E-12 0.00% 5.026-09 1.92-03 9.54E-12

SONi 3 49E-05 9.20E-06 2.61E-05 2.61E-08 J1E-4 8.10E-12 0.00% 2.61E-08 3.1E-04 8.10E-12
50Co 243E-07 6.41E-08 1.82E-07 1.82E-10 2.5€-01 4.55E-11 0.00% 1.826-10 2.56-01 4.55E-11
63INi 3J3TE-03 8.90€-04 2.53E-03 2.53E-06 2.6E-04 6.57E-14Q 0.00% 2.53-06 2.6E-04 6.57E-10
79Se 3.48E-06 9.19E-07 2.61E06 2.61E-09 1.3E-01 3.40E-10 0.00% 2.61E-08 1.3E-01 3A40E-10
20Y 5.59E+00 1.48E+00 4.19E+00 4,19E-03 3AE-04 1.43E-08 - 0.20% 4.19E-03 3.4E-04 1.43E-06
90Sr 5.59E+00 1.48E4+00 4.19E+00 4 19E-03 1.1E-01 4 61E-04 65.13% 4.19E-03 1.1E-0% 4.61E-04
93mNb 1.50E-06 3.96E-07 1.126-06 1.12E-09 21E-03 2 36E-12 0.00% 1.12E-09 2.1E-03 2.38E-12
93Zr 1.27E-06 3507 9.51E-07 9.51E-10 1.3£03 1.24E-12 0.00% 9.51E-10 1.38-03 1.24E-12
99Tc 3.01ED4 7.95E-05 2.26E-04 2.26E-07 2.3E-2 5.19E-09 0.00% 2.26E-07 2 3E-02 5.19E-09
106Ru 2.39€-10 6.11E-11 1.79E-10 1.79E-13 1.6E-02 2.87E-15 0.00% 1.79E-13 1.6E-02 2.87E-15
113mCd 3.69E-06 9.75e-07 2.77E-08 2. 77E-09 1.36-01 3.60E-10 0.00% 2.77E-C9 1.3E-01 3.60E-10
1258b 3. HEO7 8.81E-08 2.50E-07 2.50E-10 2.6E-02 6.50E-12 0.00% 2 50E-10 2,6E-02 6.50E-12
1268n 4 90E-07 1.32E-07 3.74dE-07 3.74E-10 4. 7E02 1.76E-11 0.00% J.74E-10 4. TED2 1.76E-11

ATT 10-2
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1291 1.29E.08 3.40E-09 9.55E-09 9.656-12 2.0E-01 1.53E-12 0.00% 9,65€-12 2.0E-01 193612
134Cs 7.82E-08 2.06E-08 5.86E-08 5.86E-11 1.0E-01 5.86E-12 0.00% 5.86E-11 1.06-01 5.86E-12
137Cs+ D 1.26E+00 3.31E-0% 9.41E-01 9 41E-04 2 4E-01 2.26E-04 31.89% 9.41E-04 2.4E-01 2.26E-04
137mBz 1.196+00 3.13E-04 8.91E-01 B.91E-04 5.3E-13 4.72E-16 0.00% 8.91E-04 5.3-13 4.72E-16
151Sm 1.21E-03 3.20E-04 9.10E-04 9.10E-07 7.5E-04 6.82E-10 0.00% 9.10E-07 7.56-04 6.82E-0
152Eu 9.84E-06 2.60E-08 7.38E-06 7.38E-09 24E-01 1.77E-09 0.00% 7.38E-09 2 4E-01 1.77E-09
154Eu 1.31E-03 3ATED4 9.856-04 9.85E-07 2.0E-01 1.97TE07 0.03% 9.85E-07 2.0E-01 1.97E-07
155Eu 2.26E-03 597E-04 1.70E-03 1,70E-06 8.0E-03 1.36E-08 0.00% 1.70E-06 8.0E.03 1.36E-08
226Ra 9.82E-10 2.59E-10 1.36E-10 7.36E13 4 6E-01 3.39E-13 0.00% 7.36E-13 4.6E-01 3.35E13
228Ra 8. 67E-09 2.20E-09 6.50E-09 €.50E-12 1.9E-01 1.23E-12 0.00% 8.50E-12 1.9E-01 1.23E-12
227Ac 1.27E-09 3.34E-10 9.50E-10 9.50E-13 15E+)} 1.43E-11 0.00% 9.50E-13 1.5E+01 143619
229Th “5.76E-10 1.52E-10 43210 4,22E6-13 1.6E+01 6.91E-12 0.00% 432613 1.6E401 8.91E-12
232Th 6.53E-09 1.726-08 4. 90E-09 4 00E-12 B.OE+DO 3.926-11 0.00% 490612 8.0E+00 3.92E-11
231Pa 5.91E-11 1.56E-11 4.43E-11 4 43E-14 1.2E401 5.32E-13 0.00% 4.43E-14 1.2E401 5.32E-13
232V 4.84E-07 1.28E-07 A62E-07 3 62E-10 11E+01 3.99€-09 0.00% 3.62E-10 1.1E+04 3.99E.09
233U 1.87€-06 A4.94E-07 1.40E-08 1.40E-09 L1E+0 4.356-08 0.00% 1.40E-09 3.1E+00 4.35€.00
234U 3.10E-05 8.41E-06 2.39E-05 2.39€-08 3.1E+00 7.41E-08 0.01% 2.396-08 3.1E+00 741EG8
2350 1.41E-06 3.72E-07 1.08E-06 1.06E-09 3.0E+00 3.17E-09 0.00% 1.06E-09 3.0E+00 317E-09
236U 3GIEO7 9.53E-08 2.71€-07 2.71E-10 2.9E+00 7.85E-10 0.00% 2.71E-10 2.9E+00 7.H5E-10
238U 9,35E-07 2ATEDT 7.04E-07 7.01E-10 2.8E+00 1.96E-09 0.00% 7.01E-10 2.86+00 1.96E-09
23TNp 3.23E-05 8.53E£-06 242E-05 2.42E-08 1.2E+01 2.91E-07 0.04% 2.42E-08 1.2E+01 2.91E07
238P0 3.24E-05 8.55E-08 243605 2.43E-08 7.6E+00 1.85E-07 0.03% 2.43E-08 7.6E400 1.85E€.07
239Pu 1.30E-03 343E-04 9. 74E-04 0, 7AE-07 B2E+00 7.98E-08 1.13% 9.74E-O7 8.2E+00 7.98E-068
240Py 1.90E-04 501E-05 1.42€-04 1.42E-07 8.2E+00 1.17E-06 0.16% 1.42€-07 B2E+00 1.17E-06
241Pu 6.77E-D4 1.79E-04 5.086-04 5.08E.07 1.3E-01 6.60E-08 0.01% 5.08E-07 1.3E-01 6.60E-08
24Py 1.65€-03 4 ASE-04 1.23E-03 1,23E-06 7.8E4+00 9.63E-06 1.36% 1.23E-06 7.8E+00 9.63E-06
241 Am 5.80E-07 1.53E-07 4.35E-07 4.356-10 1.3E+01 5.65E-09 0.00% 4.356-10 1.3E+01 5.65E6-09
243Am 7.33E-09 1.93E0% 5.49E-09 5.49E-12 1.3E+01 7.14E-11 0.00% 5.49€-12 1.3E+01 7.14E-11
242Cm 1.57E-08 4.14E-09 1.18E-08 118611 4.1E-0 4.82E-12 0.00% 1.186-11 4. 1E-01 4.82€-12
243Cm 9.20E-08 2 A5E-08 6.96E-08 6.96E-11 8.5E+00 5.92E-10 0.00% 6.96E-11 8.5E+00 5.92E-10
244Cm 1.76E-06 4.836-07 1.32E06 1,326-09 6.7E+00 8.82E-09 0.00% 1,32E-09 6.7E+00 8.82E-09
Total 1.36E+01 1.02E+01 1.02E-02 7.08E-04 100.00% 1.02E02 T.08E-04

Notes:

{a] HNF-35602, Rev 1, Calculating Potential-to-Emit Releases and Doses for FEMPs and NOCs

[®] Cutting methods include, saws, sheats or other manual methods which will not increase the release fraction in accordance with 40CFR6E1, Appendix D.
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ATTACHMENT 11

POTENTIAL UNABATED EMISSIONS AND DOSE FOR SOIL EXCAVATION
ACTIVITIES
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POTENTIAL UNABATED EMISSIONS AND DOSE FOR SOIL EXCAVATION ACTIVITIES
HAND DIGGING SOIL EXCAVATION ACTIVITIES
MAXIMUM SOIL
EXCAVATED 1.000 FEET3
SOIL DENSITY o8 POUNDSIFEET™
TOTAL MASS OF |
Alarg il 4ASENDT GRAMS
MAXIMUM ALPHA
READING (MA) 1 cPm
MAXIMUM
BETA/GAMMA 800 coM 5,000 dprprobe®
READING (MB) ;
RELEASE :
FRACTION (RF) 1.002-03
ASSUMED chumuatsson mml mn‘; UNABATED “W UNABATED | % UNABATED mﬂh Of rFsmE ABATED DOSE
1SOTOPE oCHhaanyenm (8] o RELEASE, CI .| poSE, meemiyr | OFFSITE DOSE p R | @ mromyr
A |B =A*TSM*MBHE12]  C=B'RF D E«C'D FeEfsom of E) | G =B'RF H 1 5G*H
Sr-80 035 1.26E-02 1.26E-05 1.10E-01 1.39E-06 1.66% 1.26E-05 1.10E-01 1.39€-068
Am241 14.20 631ED 6.31E06 1.305+01 821605 98.34% 631606 1.306+01 821605
TOTAL 189602 1.39E-05 8.34E05 100.00% 1.89E05 5.34E05
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GUZZLER SOIL EXCAVATION ACTIVITIES
MAXIMUM SOIL
EXCAVATED 1.000 FEET"3
SOIL DENSITY % POUNDS/FEET™S
TOTAL MASS OF
Alargyicord 4 AASEOT GRAMS
MAXIMUM ALPHA
READING (MA) ° CPM
MAXIMUM
BETA/GAMMA 800 CPM 8,000 dom/probe®
READING (MB) -
RELEASE
FRAGHON (RF) 1.00E+00
ASSUMED w m””@'; UNABATED ﬁms UNABATED | % UNABATED m"_::g‘: o we ABATED DOSE
ISOTOPE Gy (2 i RELEASE, Ci| 'ACTOR: | pOSE, mromiyr| OFFSITE DOSE pe PACTOR | () mremiyr
A B =ATSM'MBHE1Z]  C=B'RF D E=C'D FeElsumofE) | G=B'RF H I1=G*H
Sr-80 0.5 1.26E-02 1.066-02 1.10€-01 13903 1.66% 126602 1A0E-01 1.396-03
Am241 1420 8.31E-03 6.31E-03 1.308+01 821602 98.34% 6.ME03 1.306+01 8.21E02
TOTAL 1.89E-02 1.89E-02 8.34E-02 100.00% 109602 8.34E02
Notes:
[al HNF-2418, Soll Contamination Standards for Protection of Personnel, March 1998, P.D. Rittrnann Tables 1 and 4 based on 500 mrem/yr.
WEIGHT OF SOIL X FIELD INSTRUMENT READING X CONVERSION
o] FACTOR.
[ HNF-3602, Rev 1, Calculating Polenfiai-o-Emit Releases and Dases for FEMPs and NOCs. The Offsite Dose Factor is an annual quantity,
[d) There is nG emissons contol equipment. Abated and unabated vahses are equal.

. Source RSR # 221996 (5-28-D6) average of values not inckxding Grid B. dpm inckxies a correction
factor of 10. dpm = cpm*correction facior
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ATTACHMENT 12

POTENTIAL UNABATED EMISSIONS AND DOSE FOR
INSTALLATION/OPERATION OF PASSIVE BREATHER FILTER ASSEMBLY
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1
v':&“::';:'&,, 5400 gallons
Realease
Fraction for 40 CFR B1,
Remaining 1.00E-03 Appendix D
Volume {RF)
Welghted Unabated | Offtite Dose |, ated [Percent of
Analyte verage Possession Release Factor Offsite Offsite
Concentration | Quantity (curies) {curles)? CAPBEPC Dose? Dose
{curles/gallon) {mrem/curie)
A B=A'RV C =B'RF D L I s

3H 6.60E-05 3.57E-01 3.57E-04 2.5E-05 8.91E-09 | 0.00%
14C 6.70E-06 3.62E-02 3.62E-05 1.9E-03 6.87E-08 | 0.00%
SONI 3.48E-05 . 1.88E-01 1.88E-04 3,4E-04 65.83E-08 | 0.00%
80Co 2.43E-07 1.31E-03 1.31E-06 2.56-01 3.28E-Q7 | 0.00%
B83NI 3.37E-03 1.82E+01 1.82E-02 2.6E-04 4.73E06 | 0.00%
79Se 3.48E-08 1.88E-02 1.88E-05 1.36-01 245E-06 | 0.00%
a0y 5.59E+00 3.02E+04 3.02E+01 34E-04 1.03E-02 | 0.20%

90Sr 5.59E+00 3.02E+04 3.02E+01 1.1E-01 3.32E+00 | 65.13%
93mNb 1.50E-06 8.10E-03 8.10E-06 2.1E-03 1.70E-08 | 0.00%
932Zr 1.27€-06 6.85E-03 6.85E-06 1.3E-03 8.90E-09 | 0.00%
99Tc 3.01E-04 1.63E+00 1.83E-03 2.3E-02 3.74E-05 | 0.00%
108Ru 2.39E-10 1.29E-06 1.29E-09 1.6E-02 2.07TE-11 0.0%
113mCd 3.69E-06 1.99E-02 1.99E-05 1.3E-01 2.59E-06 ; 0.00%
1255h 3.34E-07 1.80E-03 1.80E-06 2.8E-02 4.69E-08 { 0.00%
1268Sn 4. 99E-07 2.60E-03 2.89E-06 4.7€-02 1.27E-07 | 0.00%
1291 1.29E-08 6.95E-05 6.95E-08 2.06-01 1.39E-08 | 0.00%
134Cs 7.82E-08 4.22E-04 4.22E-Q7 +.0E-01 4.22E-08 | 0.00%

137Cs + D 1.26E+00 6.78E+03 6.78E+00 24E-01 1.63E+00 | 31.89%
137mBa 1.19E+00 6.41E+03 6.41E+00 5.3E-13 3.40E-12 | 0.00%
151Sm 1.21E-03 8.55E+00 8.556E-03 7.5E-04 491E-06 ;| 0.00%
152Eu 9.B4E-06 5.31E-02 5.31E-06 24E-01 1.27E-05 | 0.00%
134Eu 1.31E-03 7.09E+00 7.09E-03 2.0E-01 1.42E-03 | 0.03%
155Eu 2.26E-03 1.22E+01 1.22E-02 £.0E-03 9.78E-05 | 0.00%
226Ra 9.82€-10 5.30E-06 §.30E-09 4,8E-01 244E-09 | 0.00%
228Ra 8.67E-09 4,68E-05 4.68E-08 1.98-01 8.80E-09 i 0.00%
227Ac 1.27E-08 6.85E-08 6.85E-00 1,8E+01 103807 | 0.00%
229Th 5.76E-10 311E-06 3.11E-09 1.8E+01 4.98E-08 | 0.00%
232Th 6.53E-09 3.53E-05 3.53E-08 8.0E+00 2.82E-07 | 0.00%
231Pa 5.91E-11 3.19E-07 3.18E-10 1.2E+01 3.83E09 | 0.00%
2320 4 84E-07 261E-03 2.81E-06 1.1E+01 287E-05 | 0.00%
233U 1.87E-06 1.01E-02 1.01E-05 3.1E+00 3.14E-05 | 0.00%
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1. Volume of waste left in 244-CR at the complation of interim stabilization project (source 244-CR Vault Intarim

5/02

234V 3.18E-05 1.72E-01 1.72E-04 3.1E+00 5.34E-04 | 0.01%
235U 1.41E-08 7.81€-03 7.81E-06 3.0E+00 2.28E-05 | 0.00%
236U 3.81E-07 1.95€-03 1.95E-08 2.9E+00 5.66E-06 | 0.00%
238V 9.35E-07 5.05E-03 5.05E-06 2.8E+00 141E-058 | 0.00%
237Np 3.23E-05 1.75E-01 1.76E-04 1.2E+01 2.09E-03 | 0.04%
238Pu 3.24E-05 1.75E-01 1.75E-04 7.6E+00 1.33E-03 | 0.03%
23%Pu 1.30E-03 T.01E+00 7.01E-03 8.2E+00 S.75E-02 | 1.13%
240Pu 1.90E-04 1.02E+00 1.02E-03 8.2E+00 8.40E-03 | 0.16%
241Pu 6.77E-04 3.66E+00 3.66E-03 1.36-01 4,76E-04 | 0.01%
242Pu 1.65E-03 8.89E+00 8.80E-03 7.8E+00 6.94E-02 1.36%
241Am 5.80E-07 3.13E-03 3.13E-08 1.3E+01 407E-05 | 0.00%
243Am 7.33E-09 3.96E-05 3.96E-08 1.3E+01 5.14E-07 | 0.00%
242Cm 1.57E-08 8.4BE-05 8.48E-08 4 1E-04 3.47E-08 0.00%
243Cm 9.28E-08 5.01E-04 5.01E-07 8.5E+00 4.26E-08 | 0.00%
244Cm 1.76E-06 9.49E-03 9.49E-08 B8.7E+00 6.36E05 | 0.00%
Total 1.36E+01 T.3TE+04 7.37E+01 5.10E+00 100.00% -
Note

Stabilization Project Plan, RPP-6029, Rev 0)

1
2
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2. Passive breathing: no emission control used. Unabated and abated are equal
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